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of patients with pernicious ane- 
mia by parenteral liver extract has become 
such a well-established procedure that it needs 
no further discussion. ‘The usual method in- 
volves the administration of conveniently sized 
doses of liver extract at regular intervals of one, 
two, three and, occasionally, four weeks. The 
size of each dose and the interval between treat- 
ments must be regulated by the requirements 
of the patient as determined by observation in 
each case. 

Normal persons manufacture the hematopoietic 
principle effective in pernicious anemia by the 
interaction of intrinsic (gastric) factor and ex- 
trinsic (food) factor.’ This reaction presumably 
takes place in the intestinal tract,” and the product 
of the interaction is recovered from the liver in 
the preparation of the liver extracts effective in 
the treatment of pernicious anemia. It has been 
thought that the liver might be a storehouse for 
the hematopoietic principle,** and that its only 
‘function is to release this principle as the necessity 
arises. If it were possible for the liver to store 
the hematopoietic principle quantitatively with- 
out any excretion or destruction, it is conceivable 
that large amounts of liver extract might be ad- 
ministered over a short period to patients with 
pernicious anemia and thus enable them to re- 
main in remission as long as if the same total 
dose of liver extract were given in the usual man- 
ner of smaller doses at regular, frequent inter- 
vals. Miller,’ in 1936, suggested this possibility 
and presented data showing that some such stor- 
age might take place. Strauss and Pohle® sub- 
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sequently presented similar data indicating that. 
although some storage may take place, patients 
with pernicious anemia generally do not remain 
in remission so long when treated with single 
massive doses as when they receive the same total 
dose in smaller amounts at spaced intervals. 


The observations reported here were made on 
9 patients with pernicious anemia in remission 
and 13 patients with pernicious anemia in relapse. 
Six were men, and 16 were women. All had been 
observed at some previous time during both re- 
lapse and remission. The 9 patients in remission 
had been followed previously for ten to forty-six 
weeks during remission; during this time they 
received doses of liver extract at intervals of two 
or three weeks, and the individual requirement 
was ascertained. The 13 patients in relapse had 
also been followed from ten to forty-six weeks 
during a remission, so that their individual main- 
tenance dosage of liver extract was similarly estab- 
lished. Subsequently, these 13 patients failed to 
keep scheduled appointments for treatment, so 
that when next seen they were in relapse, at 
which time the observations reported here were 
begun. 

For purposes of discussion, patients were arbi- 
trarily considered to be in remission when the red- 
cell count was 4,000,000 or more, with a hemoglo- 
bin of 90 per cent (14.0 gm. per 100 cc.). Values 
less than these constituted a relapse. All patients 
had typical Addisonian pernicious anemia, includ- 
ing the usual blood findings, absence of free hydro- 
chloric acid after subcutaneous administration 
of histamine and varying degrees of posterolateral- 
column sclerosis. All had been seen in relapse at 
least once before the beginning of this study, and 
all had responded to liver extract or oral stomach 
preparations in the expected manner. 


Figure 1 shows the results when the 9 patients 
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in remission were treated with massive doses of 
liver extract. These patients received 55 to 140 
U.S.P. units of parenteral liver extract” in ten to 
thirty days’ time, after which no liver or liver ex- 
tract was given until the blood showed evidence 
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Ficure 1. Patients with Pernicious Anemia in Remission. 
The actual durations of remission (cross-hatched 
areas) following massive doses of liver extract are 
compared with the calculated durations of remission 
(solid areas) that would have obtained if the same 
amount of liver extract had been given in the usual 
intermittent doses. | 


of relapse as previously defined. In Figure 1, the 
cross-hatched bars represent the actual length of 
time the patients remained in remission following 
the massive liver treatment; the solid bars repre- 
sent the calculated length of time the patients 
would have remained in remission had the same 
total dose of liver extract been administered in 
smaller amounts spaced at regular intervals of two 
or three weeks. In all but 3 of the 9 cases, re- 
lapses occurred much sooner with massive-dose 
therapy than they would have occurred with the 
intermittent-dose method. In Cases 3, 5 and 6, 
the interval of remission was about the same. The 
explanation of why these 3 cases were apparently 
able to store the liver extract quantitatively will 
be considered subsequently. 

It must be mentioned, at this point, that there 
may have been some error in determining the ac- 
tual maintenance dose of liver extract required by 
these patients when they were treated in remis- 
sion with the usual small, intermittent doses. An 
effort was made to give the patients just enough 
liver extract to cause them to remain in remis- 
sion. However, it is probable that a somewhat 
greater amount was given than was actually re- 
quired, since none of the patients were allowed 
to relapse during the period of maintenance ob- 
servation. Even though this factor caused the 
results of massive dose treatment to appear more 
favorable, they are generally not so good as those 
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which would have been obtained had the same 
total dose of liver extract been given in small, reg- 
ular, intermittent doses. Table 1 shows the volume 
and number of units of liver extract utilized per 
week in both the massive-dose and intermittent- 
dose methods of treatment. 

It can also be seen from Table 1, by comparing 
doses in cubic centimeters with the units con- 
tained, that both crude and concentrated liver 


Taste |. Volume and Units of Liver Extract Utilized 
per Week by Patients with Pernicious Anemia in 
Remission, Using Massive-Dose and Intermittent-Dose 
Therapy. 


Liver Extract per WEEK 


Cast No. MASSIVE DOSE INTERMITTENT DOSE 
ce. units ce. units 

1 4.37 8.74 1.74 3.48 
2 4.21 8.42 1.53 3.06 
3 0.30 4.50 2.30 4.60 
4 0.37 5.50 2.50 2.50 
5 0.25 3.75 0.18 3.26 
6 2.08 2.08 2.10 2.10 
7 0.84 3.71 1.31 2.62 
8 0.44 6. 1.74 3.48 
9 0.19 2.88 2.10 2.10 


extracts were employed in the study of these pa- 
tients. We do not wish to discuss the relative 
merits of these two types at this time and only 
call attention to the fact that, so far as mainte- 
nance of blood levels is concerned, one type was 
as effective as the other. 

The results when massive doses of liver extract 
were given to patients in relapse are shown in 
Table 2. In these cases, the duration of the actual 


Taste 2. Attainment and Maintenance of Remission by 
Patients with Pernicious Anemia in Relapse After 
Treatment with Massive Doses of Liver Extract Given 
in Ten to Thirty Days. 


DURATION OF 


HeEMo- Liver 
Case No. Count* GLOBINT Ex1RActT REMISSION 
x 108 % cc. units weeks 

10 1.30 38 130 2 17 
11 1.70 50 165 330 17 
12 2.10 62 80 19 
13 0.60 24 7 140 15 
14 1.50 53 190 380 26 
15 3.20 87 115 230 22 
16 3.50 92 85 185 13 
17 3.60 76 80 160 13 
18 3.80 65 50 100 17 
19 3.30 70 60 120 16 
20 2.60 60 45 

21 1.20 32 120 240 16 
22 3.90 80 70 140 13 


*At beginning of treatment. 
+100 per cent hemoglobin = 15.6 gm. per 100 cc. 


remission cannot be compared with that which 
would have resulted if treatment had been insti- 
tuted during remission, since there is no method 
of calculating how much liver extract these pa- 
tients utilized before remission was attained. These 
13 patients were given 90 to 380 units of liver ex- 
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tract intramuscularly in ten to thirty days. A 
maximal reticulocyte response and a rapid increase 
in red blood cells and hemoglobin occurred in 
each case. It is evident that these patients were 
able to attain and maintain remission for longer 
periods than if liver extract had been given in 
dosage sufficient only to produce a maximal reticu- 
locyte response. All these patients attained re- 
mission blood levels and remained in remission 
for thirteen to twenty-nine weeks without further 
treatment of any sort. 

As previously noted from Figure 1 and Table 2, 
there is considerable variation in a patient’s ability 
to store liver extract. The most reasonable expla- 
nation of this depends on the fact that  perni- 
cious anemia is the result of a relative and not 
necessarily an absolute deficiency of gastric in- 
trinsic factor. Goldhamer'’ has shown that pa- 
tients with pernicious anemia have some intrinsic 
factor in their stomachs, although it is obviously 
not present in sufficient quantities to prevent the 
occurrence of anemia. If gastric juice is removed 
daily from certain of these patients, pooled until 
large quantities are obtained, and administered to 
the same or other patients with pernicious anemia 
in relapse, a hematopoietic response ensues, sim- 
ilar to that produced with normal gastric juice 
and indicating that some intrinsic factor is present. 

It is reasonable to assume, therefore, that there 
are all degrees of pernicious anemia from mild 
to severe, depending on the degree of deficiency 
of intrinsic factor. The patients with mild cases, 
although they do not manufacture enough hema- 
topoietic principle to prevent anemia, obviously 
manufacture ‘more hematopoietic principle than 
those with severe cases and, hence, greater de- 
ficiencies, and the former need less liver extract 
than the latter. 

To test this hypothesis, we selected 2 patients 
who had mild pernicious anemia as evidenced by 


Tasie 3. Data on Patient H. P. 


He MOGLOBIN 


DURATION OF 
TeeArTMENT* Count 
weeks x 108 % 
0 4.20 100 
7 4.61 101 
11 5.09 102 
13 4.63 101 
19 4.70 98 
27 4.63 97 
35 4.58 95 
39 4.50 9? 


*The diet included 120 gm. of beef or two eggs daily. No liver or 
liver extract was administered during this period. Prior to this period 
the patient had maintained herse!f on whole liver by mouth. 
the fact that they did not require so much liver 
or liver extract to maintain remission as the aver- 
age case of pernicious anemia did. The first pa- 
tient, H. P., had been kept in remission for sev- 
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eral months by the daily feeding of whole liver. At 
the beginning of the observation period shown in 
Table 3, all liver and stomach products were re- 
moved from the diet, and 120 gm. of beef or two 
eggs daily were added — both beef and eggs are 
known to be good sources of extrinsic factor. On 
this regimen, the patient remained in remission for 
a period of thirty-nine weeks, although no specific 
therapy was administered. At the end of this 
period, she was unwilling to follow the diet long- 
er, and therapy with liver was resumed. 

The second patient, C. R., in addition to per- 
nicious anemia, had hypertension and angina pec- 
toris. Twenty-eight weeks preceding the observa- 
tion period recorded in Table 4, the patient re- 


Tasie 4. Data on Patient C. R. 


oF THerapy* Hermo- 


OBSERVATION Count GLOBIN 

weeks « 108 % 
0 60 to 120 gm. beef or 1 to 2 eggs daily 3.80 94 
2 60 to 120 em. beef or 1 to 2 eggs daily 4.90 102 
4 60 to 120 gm. beef or 1 to 2 eggs daily 4.89 11 
6 60 to 190 gm. beef or 1 to 2 eggs daily 5.00 193 
8 60 to 120 gm. beef or 1 to 2 eggs daily 4.66 190 
1] 60 to 120 gm. beef or 1 to 2 eggs daily 4.41 96 
13 60 to 120 gm. beef or 1 to 2 eggs daily 4.70 191 
15 60 to 120 gm. beef or 1 to 2 eggs daily 4.56 100 
17 60 to 120 gm. beef or 1 to 2 eggs daily 4.60 99 
19 60 to 120 gm. beef or 1 to 2 eggs daily 4.60 7 
21 60 to 120 gm. beef or 1 to 2 eggs daily 4.55 99 
23 60 to 120 gm. beef or 1 to 2 eggs daily 4.70 104 
26 60 to 120 gm. beef or 1 to 2 eggs daily 4.71 99 
29 60 to 120 gm. beef or 1 to 2 eggs daily 4.55 99 
33 60 to 120 gm. beef or 1 to 2 eggs daily 4.81 101 
37 60 to 120 gm. beef or 1 to 2 eggs daily 4.49 98 
40 60 to 120 gm. beef or 1 to 2 eggs daily 4.63 98 
44 60 to 120 gm. beef or 1 to 2 eggs daily 4.48 97 
48 60 to 120 gm. beef or 1 to 2 eggs daily 4.56 7 
50 60 to 120 gm. beef or 1 to 2 eggs daily 3.53 94 
5] 45 om. yeast daily 4.01 
53 45 gm. yeast daily 4.02 89 
55 45 gm. yeast daily 4.49 a8 
57 5 units liver extract intramuscularly 3.70 89 
61 60 to 120 gm. Leef or 1 to 2 eggs daily 4.71 93 
65 60 to 120 gm. beef or 1 to 2 eggs daily 4.49 89 
69 10 units Campolon 3.90 8? 
73 4.49 an 
77 4.35 &Y 
81 4.27 87 
85 22 units liver extract intramuscularly 3.85 80 
&Y 20 units liver extract intramuscularly 3.9] 85 
93 4.90 
7 4.26 
101 4,99 Q7 

105 4.45 93 


*Patient had received 10 units of liver extract intramuscular'y twenty- 
eight weeks preceding the beginning of this period; no other antianemic 
substance given. 


ceived a single dose of 10 units (2 cc.) of liver 
extract intramuscularly. At the beginning of the 
period recorded, 60 to 120 gm. of beef or one to 
two eggs daily were added to the diet. The pa- 
tient disliked both these foods and had not been 
eating either regularly. She remained in remis- 
sion for fifty weeks, at the end of which she re- 
fused to include the items in her diet, and the 
blood showed a relapse. At this time, she was 
given 45 gm. of brewer’s yeast daily. This material, 
which has a high protein content, is also an excel- 
lent source of extrinsic factor.’* The blood showed 
improvement, but after six more weeks the patient 
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refused to ingest the yeast; another relapse oc- 
curred. She was given 5 units (1 cc.) of liver ex- 
tract intramuscularly, with good results. At that 
time, she again started to eat beef or eggs, but be- 
cause of her dislike for these foods, frequently 
omitted them from her diet. In spite of this, she re- 
ceived a total of only 52 units of liver extract intra- 
muscularly during another forty-eight weeks. The 
patient decided that treatment should not be given 
so long as the red-cell count was over 4,000,000; 
this explains why the hemoglobin values were al- 
lowed to fall below 90 per cent (14.0 gm. per 100 
cc.) on several occasions. When last seen, the pa- 
tient felt perfectly well, showed no signs of pro- 
gression of the posterolateral-column sclerosis, and 
had no complaints except frequent, mild attacks 
of angina pectoris. 

There can be no doubt that these 2 patients rep- 
resent true cases of pernicious anemia. Both were 
observed in severe relapse, and both reacted to 
liver with the usual reticulocyte response and in- 
crease in red-cell count and hemoglobin. Free 
gastric hydrochloric acid was absent in both after 
histamine was administered. The first patient 
had a moderate amount of posterolateral-column 
sclerosis. During subsequent periods of observa- 
tion, it was found that even when these patients 
were given diets containing what is considered 
to be a normal amount of protein, an occasional 
dose of liver or liver extract was needed to main- 
tain normal red-cell counts and hemoglobin levels. 
This is demonstrated in the last period of Table 
4, but is not illustrated by the course of the first 
patient (Table 3), who has not been followed so 
regularly since the completion of the period 
shown. 

It might reasonably be assumed that these two 
patients went into spontaneous remission coinci- 
dent with the institution of the diet containing 
larger amounts of extrinsic factor, since it is well 
known that patients with pernicious anemia can 
undergo spontaneous remission lasting for months 
or even years. Although the explanation of such 
remissions has not been understood, it seems like- 
ly that either a spontaneous increase in gastric 
intrinsic factor or an increase of extrinsic factor 
in the diet might account for them. In the two 
cases described above, we believe that spontaneous 
remission occurred as a result of increasing ex- 
trinsic factor in the diet. It is probable that cer- 
tain cases of spontaneous remission observed in 
the past resulted when patients, for one reason or 
another, increased the amount of extrinsic fac- 
tor in the diet. 
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Discussion 


It is unnecessary to assume any actual storage 
of hematopoietic principle to account for the fact 
that patients with pernicious anemia treated with 
massive doses of liver extract remain in remission 
for varying long periods. Regardless of the degree 
of deficiency of the gastric intrinsic factor, any pa- 
tient can attain and maintain remission for some 
time after liver extract is given. The time that 
remission is maintained is longer in the patients 
with mild cases, who produce moderate amounts 
of hematopoietic principle, than it is in those with 
severe cases, who produce less hematopoietic prin- 
ciple. 

The 2 cases maintained on extrinsic factor for 
long periods were sufficiently mild that only a 
small amount of extraneous hematopoietic prin- 
ciple was necessary to augment that made by the 
patients themselves. The fact that addition of 
extrinsic factor improves the formation of hema- 
topoietic principle has been interpreted to be the 
result of a mass-action chemical phenomenon.’ 
Since intrinsic factor added to extrinsic factor 
equals hematopoietic principle, increasing extrinsic 
factor causes an increase in the formation of hema- 
topoietic principle, even though the intrinsic fac- 
tor is present in less than normal amount. 

Thus, the variation in amount of liver extract 
required by different patients is adequately ex- 
plained. If the deficiency of intrinsic factor is 
relatively small and the amount of extrinsic fac- 
tor in the diet is relatively large, less liver extract 
is necessary than if the reverse is true. 


SUMMARY AND CONCLUSIONS 


Patients with pernicious anemia in remission 
given large doses of liver extract within a brief 
period remain in remission for varying periods. 
This time is generally not so long as that when 
the same total dose of liver extract is administered 
in small, intermittent doses. 


Patients with pernicious anemia in relapse given 
large doses of liver extract in a short period at- 
tain and maintain remission for varying lengths 
of time without further treatment. 

If hematopoietic factor is stored in the body, 
such storage is not quantitative when large doses 
of liver extract are administered in a short period. 
The fate of the unused hematopoietic principle is 
unknown. 

By augmenting the extrinsic factor in the diet, 
two patients with mild pernicious anemia were 
maintained in remission for long periods without 
any specific treatment. 
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The degree of deficiency of intrinsic factor and 
the amount of extrinsic factor in the diet of pa- 
tients with pernicious anemia probably account 
for the individual variation in requirements of 
liver extract. 
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CONTROLLED ADMINISTRATION OF FLUID IN SURGERY* 
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OBERT Boyle,’ the physicist, was interested 
in the density of many things. In 1683, 
while weighing blood and serum, he noted that 
in acute disease the specific gravity was higher 
and in chronic disease lower than normal. In 
the next century, Jurin? confirmed these observa- 
tions. However, it was not until the nineteenth 
century that this knowledge was applied clinically. 
O’Shaughnessy* in England and Wittstock* 
Germany demonstrated in 1831 that in Asiatic 
cholera the specific gravity of blood is considerably 
higher than normal. 

Roy,® using a simplified method of obtaining 
the density of blood, showed by animal experi- 
mentation in 1884 that the blood becomes heavier 
in shock. This phenomenon occurs before any 
fall in blood pressure. Roy wished to find where 
‘the fluid lost from the blood could be found. By 
carrying out density determinations on the intes- 
tinal wall and on other organs, he showed that, 
in shock, fluid shifts from the blood into these 
tissues. 

The first practical application of Roy’s work 
was in India. Rogers,’ the Surgeon General of 
India, considered the mortality in Asiatic cholera 
to be too high. In this disease, the patient goes 
into typical dehydration collapse due to vomit- 
ing, sweating and copious rice-water stools. A 
cold clammy skin, weak thready pulse, great mus- 
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cular weakness and marked prostration supervene. 
The only pulsating vessels are often the carotid 
arteries. The blood is viscid and thick, and the 
specific-gravity values of peripheral blood are often 
above 1.070. Besides hemoconcentration, there is 
a decrease in the sodium, an increase in the potas- 
sium concentration of the blood and a fall 
the blood chloride and bicarbonate contents. 

Both hypotonic and isotonic solutions had given 
disappointing results in cholera. Rogers intro- 
duced a slightly hypertonic (1.5 per cent) sodium 
chloride solution, and controlled the large ad- 
ministration of fluid by following the specific grav- 
ity of the peripheral blood. At times, as much as 
10 to 12 liters was given within twenty-four hours 
before hemodilution was secured. Rogers issued 
an order that fluids should be stopped when the 
specific gravity of the blood reached 1.050. This 
was to prevent giving too much. This type of 
therapy reduced the mortality rate from Asiatic 
cholera at the Calcutta General Hospital from 
59 per cent during the decade 1895-1905 to 26 
per cent during the years 1910-1914. 

The similarity between Asiatic cholera, intestinal 
obstruction and traumatic shock has often been 
noted. The chemical changes in the blood are 
identical.’ 

During World War I, Cannon® reported oe 
concentration in soldiers suffering from wound 
shock. Erythrocyte counts of 6,000,000 to 8,000,000 
were associated with high mortality, especially if 
there was a great disproportion between the 
counts taken on capillary and those taken on 
venous blood. For some reason, this very im- 
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portant observation is not widely known. Today, 
specific-gravity determinations are supplanting 
erythrocyte counts because of their far greater ac- 
curacy and sensitivity.?™" 

The second test that is of value in assaying the 
degree of dehydration is the hematocrit or cell 
volume. During the early part of the nineteenth 
century, it was appreciated that in cholera the 
blood lost water. O’Shaughnessy® applied the 
term “crassamentum” to the solid matter that set- 
tled out on standing. In some cholera cases, the 
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can be determined within fifteen minutes, and af- 
ford accurate information about the state of the 
peripheral and venous circulating systems. They 
furnish data concerning the state of hydration. In 
cases of injury, changes of the specific gravity of 
capillary blood herald the approach of shock. One 
is thus forewarned and can institute therapy at a 
time when such corrective measures are most ef- 
fective. These tests can differentiate shock due to 
internal blood loss from typical dehydration or 
traumatic shock before changes in blood pressure 


Tasre 1. Blood Findings in a Patient with Multiple Injuries, including a Compound Fracture of the Tibia. 


WHOLE 
PLASMA 


DATE TIME Hremarocrir Spee 
Graviry GRAVITY 
% 
April 5 8:30 p.m. 44.9 1.0561 1.0293 
(admission) 
10:30 p.m. 1.0503 
12:00 midnight 30.6 1.0484 1.0255 
(end of 
operation) 
April 6 10:30 a.m. 35.3 1.0261 
April 7 
April 8 9:00 a.m. 26.3 1.0256 
April 9 
9:20 a.m. 29.1 1.0257 


April 10 
water loss from the blood was so extreme as to 
leave only 27.5 per cent fluid and 72.5 per cent 
solids. This may be taken as the first objective 
measurement of decreased plasma volume in 
shock. 

Blix'* presented at Upsala the first Haematokrit. 
It was modeled after the Laktokrit used in the 
dairy industry. With this apparatus, Hedin’ in 
1891 reported values for normal men and women. 
In dehydration, whatever the cause, an increase 
in the hematocrit is characteristic. 

The third test weighs a drop of plasma. This 
gives the total plasma solids and serves as another 
measure of dehydration. 

The importance of the plasma proteins is now 
well recognized. One of their functions is pro- 
tective. They also serve as a measure of dehy- 
dration. On account of the work of Weech and 
his associates,’* one is able to compute the total 
plasma proteins from the specific gravity of the 
plasma. This is readily accomplished by using the 
modified Barbour and Hamilton apparatus’ for 
the measurement of the specific gravities of body 
fluids. 

These four values —the specific gravity of the 
peripheral blood, the hematocrit, the specific grav- 
ity of the plasma and the total protein content — 


PLASMA PLASMA PLASMA PLASMA —— 
Proreins PorassiuM SopIuM CHLORIDE 
gm./— milliequiv./ milliequiv./ milliequiv./ 
100 ce. liter liter liter 
7.62 3.6 141.6 105.8 Dried serum equal to 1500 
ce., intravenously; 360 
cc., by mouth. 
6.33 4.1 142.2 105.0 
6.53 137.6 104.8 2700 cc.. by mouth: 1000 
cc., subcutaneously; 500 
cc., transiusion 
2950 cc., by mouth 
6.36 3.6 131.2 100.0 2650 cc., by mouth 
3200 cc... by mouth; 500 
cc., transfusion. 
6.39 


and before the appearance of the classic symptoms 
of shock. 

In the postoperative care of the patient, the 
data furnished by these tests indicate whether 
blood should be administered; whether plasma 
and proteins should be used; whether salt solu- 
tion is indicated; and, above all, when fluid thera- 
py should be stopped. In addition to these help- 
ful points, one can ascertain whether the fluid 
given is being utilized. In treating impending 
shock, should the blood become more concen- 
trated after the administration of saline, one is im- 
mediately warned of the approach of a grave 
crisis. It is in just this state that the use of a 
potent adrenocortical hormone, along with salt, 
causes a reduction of hemoconcentration and a de- 
crease in blood viscosity. 

The restoration of blood volume in shock is 
essential. The restoration of blood volume with 
the proper type of fluid is even more important. 
In cases with renal failure or anuria, the flooding 
of the vascular system with intracellular water 
is poor therapy. For normal function, the differ- 
ential salt concentration between the intracellular 
and extracellular compartments is necessary. Fac- 
tors that upset this balance are harmful, in par- 
ticular hypertonic solutions given in the dehydrated 
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state. Kidney function must be restored early in 
injury. The accumulation of intracellular salts in 
the blood plasma, due both to damage and to 
failure of excretion, tends to change the normal 


18, 


FLUID ADMINISTRATION — SCUDDER AND SELF 


681 


state and was equivalent to 1500 cc. of liquid) was 
started intravenously, and the patient taken to the operat- 
ing room for débridement and fixation of the fracture. 
The cell volume and specific gravity of the peripheral 
blood were within normal limits (Table 1 and Fig. 1). 


Plasma 


Potassi 
-18; ortassium 
| 
Oper Secondary 


Plasma Chloride 


Plasma Sodium 


Plasma Proteins 


-18 

d 

-3 

-45 “Hematocrit 

8 72 90 108 
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Figure 1. Traumatic Shock Due to an Automobile Accident: Multiple injuries, with compound 
fracture of the tibia. 


ratio between intracellular potassium and extracellu- 
lar sodium ions. 

The following case of traumatic shock illus- 
trates some of these points. 


Case Report 
S. G. (P. H. 638287), a 59-year-old man, was brought to 


the hospital by ambulance a few minutes after an auto- 
mobile accident in which he had sustained multiple con- 
tusions, lacerations and a compound fracture of the tibia. 
The patient was in primary shock, with a blood pressure 
of 80/60 and a pulse of 60. The leg had been fixed in a 
Thomas splint. The patient was conscious and oriented, 
but could not recall details of the accident. 

He was given % gr. of morphine after blood had been 
secured for chemical studies and grouping. An infusion 
of serum (which had been reconstituted from the dried 


The specific gravity of the plasma and the plasma _pro- 
teins were elevated, findings that suggested a case of sec- 
ondary anemia exhibiting hemoconcentration. The values 
of the sodium, potassium and chloride concentrations were 
not available at this time and illustrate that these deter- 
minations are valueless in directing emergency therapy 
on account of their time-consuming nature. They afford, 
however, valuable information about the effects of therapy 
when one reconsiders a case. 

Blood dilution was secured with the serum, as shown 
by the falls in the hematocrit, specific gravity of capillary 
blood and plasma proteins. Eventually, there were de- 
creases in the chloride and sodium concentrations, but 
the greatest change was a marked increase in the potas- 
sium concentration (from 3.6 to 5.3 milliequiv. per liter )!° 
within 18 hours after the accident. Physiologic saline 
and Eschatin (adrenocortical extract) were withheld in the 
initial treatment because we wished to ascertain the effect 
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of serum alone on both the clinical and chemical aspects 
of shock. 

On the following day, the patient went into typical 
secondary shock, which was combated with oxygen, in- 
fusions of physiologic saline and blood transiusion. 

Comment. The administration of adrenocortical ex- 
tract and salt during the initial treatment might have 
prevented the changes in sodium, potassium and chloride 
concentrations. The 58 per cent decrease in cell volume 
may have indicated overdilution of the blood, and points 
to the recommendation of giving 500 cc. of blood with 
every 500 cc. of plasma or serum, as recently advocated 
by Kekwick and his co-workers.'® 


SUMMARY AND CONCLUSIONS 


Four simple tests based on elementary physical 
chemistry are presented as a means of judging the 
state of hydration in the capillary and venous cir- 
culating systems. Their value lies in their sim- 
plicity, reproducibility and ease of mastery. Their 
practicability lies in the minimum amount of 
equipment necessary. 

These tests are useful in shock, since they fore- 
warn of its approach and hence allow early ther- 
apy. One case of shock is presented in which 
1500 cc. of serum was used. The overdilution of 
the blood and the change in the electrolyte pat- 
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tern indicate that blood should have been given 
along with the serum and suggest that the ad- 
ministration of sodium and adrenocortical extract 
might have lessened the electrolyte changes. 
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PRIMARY CARCINOMA OF THE URETHRA IN THE MALE* 
Report of a Case 


Mivron O. Zucker, M.D.,* 


Georce J. Weinsteix, 


NEW YORK CITY 


RIMARY carcinoma of the urethra in the male 

is a comparatively rare disease. The first au- 
thentic case was reported in 1861 by Hutchinson.’ 
In October, 1939, Kreutzmann and Coloff? searched 
the entire medical literature, and abstracted al- 
most all the original case reports. With the ad- 
dition of their own 2 cases, they brought the total 
of reported cases to 150. We report the follow- 
ing case because it serves well to illustrate the 
usual clinical course that this disease follows, the 
etiologic factors most commonly implicated and 
the diagnostic pitfalls most frequently encountered. 


Report 


A.L., a 58-year-old man, was admitted to the Lincoln 
Hospital on December 31, 1938. The patient had had 
some preliminary examination and treatment in another 
institution for the 244 months directly preceding admis- 
sion. Thirty-five years before hospitalization, he had 
had gonorrheal urethritis. He had no symptoms referable 
to the genitourinary tract until 5 years prior to entry, 
when he developed difficulty in starting the urinary stream, 


*From the Lincoln Hospital, New York City. 
tAssistent attending urologist, Lincoln Hospital. 
tFormerly, intern, Lincoln Hospital. 


some dribbling and occasionally a drop or two of bleed- 
ing at the end of micturition. This, associated with se- 
vere burning and urgency, made him seek treatment. He 
was seen at two hospital outpatient clinics, and was told 
that he had a urethral stricture. He was treated by nu- 
merous and repeated dilatations, and appeared to be pe- 
culiarly unresponsive to therapy. Each treatment was 
followed by severe pain and bleeding. The stricture did 
not seem dilatable. The patient was admitted to the 
wards of one of these first hospitals because of the fact that 
he had developed a markedly stammering urinary 
stream, frequency, nocturia and a urethral discharge. He 
had 200 ce. of turbid residual urine. X-ray studies of the 
kidneys, ureter and bladder showed no abnormalities. 
Cystoscopic examination revealed what appeared to be 
numerous strictures along the posterior urethra, moderate 
prostatic enlargement and generalized cystitis, It was be- 
lieved that the patient’s symptoms were largely due to the 
prostatic hypertrophy, and that they could be alleviated 
by prostatectomy. Hence, a bilateral vasectomy and supra- 
pubic cystotomy were performed, in preparation for 
enucleation of the prostate. Ten days later, there was a 
profuse urethral discharge and marked perineal indura- 
tion. With the appearance of a fluctuant mass, an inci- 
sion was made in the perineum, and 200 cc. of foul pus 
was obtained. The perineal induration increased and 
spread, requiring repeated incisions and drainage. About 
a week before the patient entered Lincoln Hospital, it 
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was found that sounds could not be passed into the blad- 
der because of obstruction at the junction of the mem- 
branous and prostatic portions of the urethra. Nor could 
sounds be passed into the bladder through the perineal 
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Carcinoma of the urethra is a slowly progres- 
sive disease, affecting most frequently the mem- 
branous and bulbous portions of the urethra. Its 


Ficure 1. 


incisions. Fluid injected into the urethral meatus came 
through the perineal wounds, 

On admission to Lincoln Hospital, the patient ap- 
peared acutely ill and cachectic. On January 26, 1939, 
after he had shown some improvement in his general con- 
dition, the perineum was completely exposed by enlarging 
the previous incisions. All necrotic tissue was removed, and 
the wound was irrigated and thoroughly packed. With 
increased drainage, the patient improved somewhat, but on 
February 14, because of extension of the infection in the 
perineum, the area was again incised. Suppuration in- 
volving the left ischiorectal fossa as high up as the left 
femoral triangle was found. There was marked slough- 
ing of the bulbous and membranous urethra, with a 
urethroperineal fistula. The entire perineal area con- 
tained what seemed to be dense, cauliflowerlike inflamma- 
tory masses. Because of this appearance and the indolent 
healing, cancer was suspected, and a specimen removed 
for biopsy. Histologic examination of this tissue revealed 
that the mass was a typical squamous-cell epithelioma of 
the adult type (Fig. 1), the commonest type of cancer of 
the urethra. X-ray examination of the pelvis, lumbar 
spine and long bones showed no evidence of metastases 
There was no adenopathy. 

The patient failed rapidly and expired about | month 
after this operation. Autopsy revealed that the mem- 
branous and bulbous portions of the urethra were entirely 
destroyed by a cauliflowerlike tumor (Fig. 2), which ex- 
tended throughout the entire length of these parts of the 
urethra. 


Typical Acanthoma, Showing Numerous Keratinizing Pearls. 


recognition and course depend to some degree on 
the depth of the lesion in the urethra. 

The initial symptoms of the disease are similar to 
and almost always mistaken for those of urethral 
stricture. However, suspicion should be aroused if 
presumable urethral strictures appear unrespon- 
sive to the usual treatment, or if perineal abscesses 
are intractable. Spread is by direct extension, with 
involvement of wide areas, which ultimately be- 
come necrotic and infected. Metastases are un- 
usual, and regional adenopathy is most frequently 
due to infection. Distant metastasis is almost 
never seen, but when it does occur, the lung is the 
most frequent site. 

The symptomatic course is divided into four 
stages by Kretchmer,’ as follows: dysuria, reten- 
tion and urethral discharge — the latter, if hemor- 
rhagic, should lead one to suspect cancer; local 
tumor formation; periurethral infiltration with 
urine; and sinus formation. It is not until the lat- 
ter two stages that carcinoma is suspected, so that 
diagnosis is generally late. 

The etiology of urethral carcinoma, like that 
of all neoplastic disease, remains unknown. The 
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commonly held belief is that the condition is a 
metaplasia resulting from inflammatory irritation 
—in a large percentage of cases, gonorrheal ure- 
thritis is a common predecessor—or from re- 
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SUMMARY 
A case of urethral carcinoma in the male is 
presented. The usual clinical course, the diag- 
nostic pitfalls and the etiologic theories are illus- 


Ficure 2. Gross Specimen Removed at Autopsy. 


A — bladder; B — prostate; C — tumor mass, infiltrating and destroy- 
ing the bulbous and membranous urethra; D— point of origin of 
tumor (about 2 cm. proximal to the glans). 


peated trauma, such as that of repeated dilatations. 

Prognosis, which as a rule is very poor, can 
be improved only by early treatment. This neces- 
sitates early diagnosis. More frequent urethros- 
copies, with biopsy, in cases of intractable stric- 
ture, periurethral abscesses and sinuses that fail 
to heal, would increase the number of cases rec- 
ognized. 

Treatment consists in either radical resection 
or deep x-ray therapy, or both. 


trated and discussed. A plea is made for careful 
study, with biopsy, of intractable strictures, peri- 
urethral abscesses and sinuses that fail to heal, 
to facilitate early diagnosis and to improve the 
prognosis. 
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MENINGOCOCCEMIA WITHOUT MENINGITIS* 
Report of a Case 
Lester D. Watson, M.D.7 


MILTON, MASSACHUSETTS 


ENINGOCOCCEMIA, as a disease entity, 

without meningitis or other complications, 
has been known only in the last forty years, the 
first case having been described by Salomon’ in 
1902. Since then, the disease has been widely re- 
ported. 

Carbonell and Campbell* have defined and de- 
scribed the disease clearly and completely in their 
report of 3 cases, which, however, were treated 
with serum just at the dawn of sulfanilamide 
chemotherapy. Since sulfanilamide and its deriva- 
tives have been available, about a dozen cases thus 
treated have been reported, without a fatality; all 
were marked by prompt and complete recovery. 

In 1937, Schwentker, Gelman and Long?* report- 
ed briefly a case of uncomplicated meningococce- 
mia in a series of meningococcic infections, which 
was successfully treated with sulfanilamide. Zendel 
and Greenberg* reported an uncomplicated case in 
which the patient, ill three weeks when treatment 
was begun, recovered rapidly. Dimson,” in 1938, 
used pyridine (M. & B. 693), with recovery in six 
days after the beginning of treatment. Craven,® in 
1938, reported rapid clearing of all symptoms with 
complete recovery in a man ill with uncompli- 
cated meningococcemia for seven weeks before 
treatment was begun. Long and Bliss’ briefly men- 
tion “five cases suffering from acute meningococ- 
cemia without signs of meningitis in whom in- 
tensive therapy with the drug gave excellent cura- 
tive results.” Binns and Clancy,® in 1939, reported 
2 additional cases much like the others: a child 
of twelve years ill for two months, and a forty- 
five-year-old man ill for seven weeks, before ac- 
curate diagnosis was made. Both patients rapidly 
recovered after sulfanilamide therapy was begun. 
Levy,” in 1937, treated a two-year-old girl with both 
subcutaneous and oral therapy for nine days, with 
spectacular results. Kattwinkel’® recently reported 
a case in which, with justification, the diagnosis of 
gonococcemia was originally made; the patient, a 
twenty-two-year-old woman, recovered rapidly fol- 
lowing adequate oral doses of sulfanilamide. An 
additional case is reported below. 


Cast Report 
A 55-year-old woman was admitted to the hospital on 
February 29, 1940, complaining of chills and fever, maculo- 
*From the Medical Department, Massachusetts Memorial Hospitals. 


tInstructor in medicine, Boston University School of Medicine; visiting 
physician, Massachusetts Memorial Hospitals. 


papular lesions on the face, trunk and extremities, and 
joint pains. 

On February 15, 1940, the patient went to bed feeling 
quite well. She was awakened during the night with a 
marked chill. She took some aspirin and went back to 
sleep. The next morning, she felt fairly well, except for 
a mild sore throat and a stuffy feeling in her nose. At 
noon, she was nauseated, and vomited, with relief. The 
next day, February 17, however, she had another chill 
and developed high fever, and pain developed in many 
joints. She was given large doses of salicylates and bicar- 
bonate of soda. The following day, a maculopapular rash 
was noted on both legs below the knees. Every 2nd or 
3rd day from that time on, she developed a severe chill 
followed by high fever, varying between 103 and 105.4°F., 
each fastigium being followed by a fresh crop of maculo- 
papular lesions, which gradually appeared over the entire 
body, accompanied by exacerbations of the polyarthralgia. 
No heat, redness or swelling appeared in any joints. Dur- 
ing the remissions of fever, the patient became surprisingly 
well. Urinalysis was normal; the white-cell count was 
12,800, with 82 per cent polymorphonuclears. A blood 
smear was negative for malaria. On February 29, 2 weeks 
after the onset, she agreed to hospitalization. The past 
history was negative for rheumatic heart disease, and was 
otherwise not pertinent. 

On admission, the temperature was 99.2°F., the pulse 
rate 110, the respiratory rate 20, and the blood pressure 
102/60. Physical examination revealed a fairly well- 
nourished and well-developed middle-aged woman in no 
acute distress) The skin showed many reddish-pink 
macules and papules over the entire body, predominately 
on the legs, some of which faded on pressure. One lesion 
on the left ankle was crusted. The lesions varied in size 
from several millimeters to 1 cm. in diameter. The older 
lesions were brownish. The eyes reacted normally to 
light and accommodation. The fundi were normal. There 
was no stiffness of the neck. The lungs were clear. The 
heart rate was rapid, but there were no murmurs, thrills 
or enlargement. The abdomen was normal, except for 
skin lesions and an old surgical scar. There was slight 
inguinal adenopathy. Neurologic examination was en- 
tirely negative, including tests of the cranial nerves and 
the sensory and motor systems. All reflexes were active, 
and the Kernig, Brudzinski and Babinski signs were 
negative. 

The red-cell count was 3,800,000 with a hemoglobin of 
72 per cent, and the white-cell count 12,900 with 85 per 
cent polymorphonuclears. There were slight poikilocyto- 
sis, anisochromia, polychromia, no erythroblasts and _nor- 
mal platelets. The clotting time was 1 minute, and the 
bleeding time 2 minutes and 15 seconds. The sedimenta- 
tion rate (corrected) was 0.7 mm. per min. The blood 
Hinton reaction was negative; the nonprotein nitrogen of 
the blood serum was 27 mg. and the blood sugar 71 mg. 
per 100 cc. Urinalysis showed the slightest possible trace 
of albumin and no sugar, with rare red and white blood 
cells in the sediment. 
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Rheumatic fever, arthritic purpura, spotted fever, 
typhoid and undulant fever were considered, and blood 
was submitted to the laboratory. The patient meanwhile 
was given 60 to 90 gr. of salicylates daily, which con- 
trolled the joint pains quite well. These pains gradually 
subsided during the Ist week of hospital stay. On 
March 2, 4 and 6, the patient had further severe chills and 
high fever, new skin lesions following each attack. 


Nose and throat cultures taken on March 7 were posi- 
tive for Micrococcus catarrhalis on March 12. On March 7, 
the laboratory reported that the blood culture on February 
29 showed meningococci, identified by sugar fermenta- 
tions. The diagnosis was also checked by the Boston City 
Hospital laboratory. A second blood culture, taken 
March 7, was reported positive for meningococci on 
March 10. 

Thirty grains (2.0 gm.) of sulfanilamide was given at 
once, followed by 20 gr. (1.3 gm.) every 4 hours. The 
blood sulfanilamide level was maintained between 11.8 
and 14.3 mg. per 100 cc. from March 7 until March 15, 
although medication was reduced gradually from March 11 
because of very rapid improvement. No further chills oc- 
curred, and the temperature never rose above normal 
after the beginning of sulfanilamide therapy; there were 
no further joint pains, and the skin lesions gradually dis- 
appeared. The white-cell count gradually dropped from 
18,300 on March 5 to 10,000 on March 19. Two blood 
cultures, after sulfanilamide treatment had begun, were re- 
ported sterile. The patient received 905 gr. (60.3 gm.) of 
sulfanilamide, which she tolerated well, showing only 
moderate cyanosis. The drug was discontinued 13 days 
after therapy was begun. She was discharged from the 
hospital on March 23 without symptoms, 23 days after 
admission and 37 days after onset. 

One year later, the patient was in excellent health. 


Oct. 30, 194] 


SUMMARY AND CONCLUSION 


The literature on meningococcemia without 
meningitis is reviewed, and an additional case is 
reported. The diagnosis was obscure until veri- 
fied by blood cultures in the third week of dis- 
ease. All symptoms rapidly disappeared following 
sulfanilamide treatment. 

The patients in the sulfonamide-treated cases of 
the disease thus far reported in the literature have 
all completely recovered promptly without se- 
quelae. 

Meningococcemia should be considered in any 
patient presenting symptoms of intermittent fever. 
unexplained rash and arthralgia. 


191 Edge Hill Road 
REFERENCES 


1. Salomon, H. Uber Meningokoccenseptikamie. Berl. klin. Wehnschr. 
39:1045-1048, 1902. 

. Carbonell, A., and Campbell, E. P. Prolonged meningococcemia: report 
of three cases. Arch. Int. Med. 61:646-654, 1938. 

Schwentker, F. F., Gelman, S., and Long, P. H. The treatment of 
eepeonect: meningitis with sulfanilamide. J. A. M. A. 108:1407, 
937. 

Zendel, J. F., and Greenberg, D. Meningococcemia: treatment with 
sulfanilamide and prontosil. Report of two cases. New York State 
]. Med. 37:1744-1748, 1937. 

Dimson, S. B. Chronic meningococcal septicemia treated with 2-(p- 
aminobenzenesulphonamido) pyridine. Lancet 2:424-426, 1938. 

Craven, E. B., Jr. Chronic meningococcus septicemia. South. Med. & 
Surg. 101 :367- 369, 1938. 

Long, P. H., and Bliss, E. A. The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyridine and Allied Compounds. 319 pp. New 
York: Macmillan Co., 1939 

Binns, F., and Clancy, J. J. Chronic meningococcemia promptly cured 
by sulfanilamide. Am. |. Dis. Child. 57:404-408, 1939, 

Levy, G. J. The treatment of infectious diseases with sulfanilamide. 
Memphis M. J]. 12:192-197, 1937. 

10. Katrwinkel, E. E. Meningococcemia. New Eng. J]. Med. 224:685, 194). 


Vol. 


— 


Vol. 225. No. 18 


NUTRITION — JEGHERS 


687 


MEDICAL PROGRESS 


NUTRITION* 


Haron Jecuers, M.D.* 
BOSTON 


_ purpose of this review is to emphasize, 
not the vitamins, — important though they are, 
— but the phase of nutrition that relates to national 
welfare, both present and future, and should be 
familiar to all physicians. In addition, several as- 
pects of nutrition not commonly considered in 
reviews on deficiency disease are presented. 

A rapidly increasing literature attests that the 
study of nutrition has passed the purely animal 
stage and is already deep into its application 
to human physiology and pathology. A number 
of the recent papers on this subject are purely 
inspirational and emphasize the lag between the 
accumulation and the practical application of nu- 
tritional knowledge." * Even the economic, so- 
cial and political consequences that result from 
adequate or inadequate human nutrition are be- 
ing considered.*® World War II, with its mass 
experiments in malnutrition, and the defense ef- 
forts have stimulated an interest in nutrition never 
witnessed before in this country. Indeed, ade- 
quacy of nutrition may determine the political 
fate of a nation, as well as the physical well-being 
and the morbidity and mortality of its people for 
a generation to come. The desire to have it favor- 
ably influence the Nation and the people becomes 
clearer each day. 


NaTIoNAL Nutrition CONFERENCE FOR DEFENSE 


The progress of nutrition in this country reached 
a pivotal point on May 26, 1941, when over eight 
hundred delegates (representing every interest in 
this field) met in Washington to attend the three- 
day National Nutrition Conference for Defense, 
called at President Roosevelt's request. The medi- 
cal profession was well represented by noted nutri- 
tional authorities. Few such national conferences 
have been held, and none previously to discuss nu- 
trition. Physicians may thus judge the import of 
this meeting. Procedures of the conference are not 
yet available, but a detailed review,’ including 
parts of the original manuscripts, has been pub- 


All articles in this series will be published in book form: the current 
volume is Medical Progress: Annual, 1940 (Springfield, Illinois: Charles C 
Thomas Company, 1941. $4.00). 


_*From the Evans Memorial, Massachusetts Memorial Hospitals, Fifth and 
Sixth (Boston University) medical services, Boston City Hospital, and the 
Department of Medicine, Boston University School of Medicine. 

fAssistant professor of medicine, Boston University School of Medicine: 
physician, clinical staff, Evans Memorial, Massachusetts Memorial Hospitals; 
junior visiting physician, Boston City Hospital. 


lished. Its scope is too vast for a complete analysis 
to be given. However, a few points will be pre- 
sented so that its main objectives and far-reaching 
implications will be appreciated. 

Brigadier General Lewis B. Hershey, deputy 
director of the Selective Service System, stated 
that, of 380,000 rejections for general military 
service, it had been estimated that perhaps one 
third were due either directly or indirectly to 
nutritional deficiencies. Paul V. McNutt, Fed- 
eral Security Administrator, quoted President 
Roosevelt as emphasizing the present significance 
of the nutritional problem, as follows: 

.... During these days of stress the health problems 
of the military and civilian population are inseparable. 
Total defense demands manpower. The full energy 
of every American is necessary. Medical authorities 
recognize completely that efficiency and stamina depend 
on proper food. Fighting men of our armed forces, 
workers in the industry, the families of these workers, 
every man and woman in America, must have nourish- 
ing food. If people are undernourished, they cannot 
be efficient in producing what we need in our unified 
drive for dynamic strength. . . . The Department of 
Agriculture has estimated that many millions of men, 
women, and children do not get the foods which sci- 
ence considers essential, 

Surgeon General Thomas Parran summed up 
the American food situation in this way: 

.... One half of our fuel — the calories we cat — is 
in the form of bread and sugar. Add to this the refined 
fats, and two thirds of our energy intake is in the 
form of “inert calories,” which furnish fuel and noth- 
ing else. From the remaining third of our diet we must 
get the vitamin B complex and the minerals needed 
to burn up the inert calories. This is where we have 
been starving ourselves. 


The Committee on Food Habits organized by 
the National Research Council will attempt by 
education and practical psychology to change the 
food habits of the public. Dr. Russell M. Wilder, 
chairman of the Committee on Foods and Nutri- 
tion, explained how the recent origin of scientific 
nutritional knowledge, the difficulty of recogniz- 
ing minor clinical deficiencies and the prevalence 
of quackery and food fads in the nutritional field 
had made many physicians hesitate to apply the 
principles of nutrition in their practices. He ended 
his address with a plea to the physician to as- 
sume leadership in this field. 

The conference made a number of specific recom- 
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mendations to the President. Briefly, these were 
the use of the suggested nutritional yardstick 
(Table 1) as a goal for adequate nutrition; the 
translation of these allowances into units under- 
standable by the laity; continued nutritional re- 
search; the education of all professional groups 
concerned with nutrition (that is, doctors, dentists, 
teachers and so forth); the education of the public 
in nutritional knowledge; the mobilization of any 
organized unit able to contribute to this cam- 
paign; the continued attack on fundamental prob- 
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formation becomes of more value in the practice 
of medicine than ever before. An editorial com- 
ment in the Journal of the American Medical 
Association® concerning this conference is well 
worth reading. 

The highlight of the conference, so far as the 
practitioner of medicine is concerned, was the 
promulgation by the Committee on Foods and 
Nutrition of the National Research Council® of 
recommended daily allowances for the various 
dietary nutrients (the so-called “yardstick for good 


Taste 1. Recommended Daily Allowances for Specific Nutrients.* 9 


THIAMIN AscorBIc 
RiBo- N N A 
ENERGY Carcrum Iron Vitamin At t Viramin 
MIN C) 
cal. gm. gm. mg. int, units mg. mg. mg. mg. int. units 
Man (70 kg.) 
Moderately active ....... 3000 70 0.8 12 5000 1.8 2.7 18 75 
4500 2.3 3.3 23 
2500 15 2.2 15 
Woman (56 kg.) 
Moderately active ....... 2500 60 0.8 12 5000 IS 2.2 15 70 
3000 1.8 18 
2100 1.2 1.8 12 
Pregnant (latter half).... 2500 85 1.5 15 6000 1.8 2.5 18 100 400-800 
Se re 3000 100 2.0 15 8000 2.3 3.0 23 150 400-800 
Children up to 12 years 
Under 1 year§........... 100 ky. 3-4/kg 1.0 6 1500 0.4 0.6 4 30 400-80) 
40 1.0 7 2000 0.6 0.9 6 35 
1600 50 1.0 8 2500 0.8 1.2 8 50 
re 2000 60 1.0 10 3500 1.0 1.5 10 60 
2500 70 1.0 12 4500 1.2 18 12 75 
Children over 12 years 
Girls 
13-15 years ......... 2800 80 1.3 15 5009 1.4 2.0 14 80 
16-20 years ......... 2400 75 1.0 15 1.2 1.8 12 80 
Boys 
oe ere 3200 85 1.4 15 5000 1.6 2.4 16 90 
16-20 years ......... 3800 100 1.4 15 6000 2.0 3.0 20 100 


*Tentative goal toward which to aim in planning practical dietaries; can be met by a good diet of natural foods. Such a diet will also pro- 
vide other minerals and vitamins, the requiremen s for which are less well known. 


tRequirements may be less if provided as vitamin A; greater if provided chiefly as the provitamin carotene. 


tl mg. thiamin = 333 int. units; 1 mg. ascorbic acid = 20 int. units. 
§Needs of infants increase from month to month; the amounts given are for approximately 6 to 8 months. 


needed are less if derived from breast milk. 


The amounts of protein and calcium 


{Allowances are based on needs for the middle year in each group (2, 5, 8 and so forth) and for moderate activity. 
Vitamin D is undoubtedly necessary for older children and adults; when not available from sunshine, it should be provided probably up to the 


minimum amounts recommended for infants. 


Reprinted, with slight modification, with the permission of Dr. Russell M. Wilder, chairman, Committee on Foods and Nutrition, National 


Research Council. 


lems of unemployment; the use of any practical 
device to bring foods to those otherwise unable 
to afford them, such as the so-called “stamp plan”; 
the improvement of food distribution; the encour- 
agement of agriculture to a greater production 
of foods needed in abundance; the encouragement 
of more production for home use by rural peo- 
ple; and the enrichment of certain staple food 
products. The realization of these recommenda- 
tions is certain to have a profound influence 
for the better on the future health of the Na- 
tion and will do much to improve the efficiency 
of the present defense effort. Nutritional in- 


Copies of this chart, with explinatory notes, can be obtained from Nutrition Division, Federal Security Agency, Washington, D. C. 


nutrition”); these allowances are given in Table 1. 
They represent the available scientific knowledge. 
Nutritional authorities were willing to accept these 
values tentatively until standards derived from 
more exact data could be obtained. Foods supply- 
ing adequate thiamin, riboflavin and nicotinic acid 
will tend to supply an adequate amount of the 
remaining components of the vitamin B group. 
Diets adequate in protein, calcium and iron will 
tend to supply other needed minerals, although 
these are not listed. Adult allowances are given 
for a man weighing 154 pounds (70 kg.) and for a 
woman weighing 123 pounds (56 kg.), at three 
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levels of physical activity, and should be propor- 
tionately increased or decreased for larger or 
smaller persons. Allowances for the vitamin B 
group are proportional to the calorie intake, and 
apply to healthy persons; disease may alter them 
considerably. It is of interest that the protein 
requirement does not increase with activity in 
adults. It is increased during pregnancy and lacta- 
tion, and for children and adolescents. Calcium 
requirements are discussed in detail elsewhere in 
this paper. The committee expects nutritional 
workers to translate these scientific terms into 
appropriate quantities of foodstuffs available in 
their own locality and to meet special situations. 
The various nutrients provided for in these al- 
lowances, with the exception of vitamin D, can 
be obtained through a diet of natural foods or 
foods enriched according to the committee’s recom- 
mendation. Translation of these allowances into 
a daily dietary pattern of actual foods is given in 
Table 2. This is an excellent list for the physician 


Taste 2, Dretary Pattern Suggested by the Committee on 
Foods and Nutrition, National Research Council? 


Foop AMOUNT 
i U.ccchvreeiensnioess Adults, 1 pint; children, 144 pint to 1 quart 
Er re ree Three or four times per week 
RS eee One serving (30 gm. at 1 year, up to 90 gm. 
for adults) 
Vegetables ...........006 Two servings (one green or yellow) 
Two servings (one citrus or tomato) 


One or more servings 
160-500 calories 


Potato 
Butter or fortified oleo... 


Whole grain or enriched 
cereal and bread...... 


Sugar, fat and so forth. . 


At least half the intake 
To complete the caloric requirement 


to keep in mind when he attempts to evaluate 
the adequacy of his patient’s diet. It is well to 
note that half the caloric intake is of whole grain 
or enriched cereal and bread, and that specific 
minimums for milk intake are given. 


NUTRITIONALLY IMPROVED oR ENRICHED Foops 


The introduction of steel-roller milling of wheat 
some seventy years ago cheapened the cost of pro- 
ducing white flour and resulted in its displace- 
ment of whole-meal flour. Nutritional loss to the 
public resulted, inasmuch as white flour contains 
almost no vitamin E and less protein, calcium, 
phosphorus, iron, vitamin B complex and carotene 
than whole-meal flour." White flour has been 
used not only for bread, but for cakes, pies, gra- 
vies, sauces, crackers and so forth, and contrib- 
utes 25 per cent or more to the average daily ca- 
loric intake. A comparison of the ingredients of 
nutritional value of white flour with whole-wheat 
flour is given in Table 3. A further comparison 
of this table with the requirements listed in Table 
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1 demonstrates the nutritional inadequacy of 
white flour. The superior taste and appearance 
of white bread originally dictated this change. The 
nutritional error thus committed did not become 
apparent until about 1920, and only recently has 
its full import been appreciated by nutritional ex- 
perts."" In the meantime, several generations 


Taste 3. Average Values for Whole-Wheat, White and 
Enriched Flour. 


Riso- Nice- 


CaL- PHos- Vita- 
Propuct CIUM PHO- IRON AMIN. FLA-  TINIC MIN 
RUS VIN Acip D 
mg./ mg./ mg./ mg./ mg./ mg./ U.S.P 
lb, lh, lb. lb. lb. lb. units 
Whole-wheat flour 240 1,700 18.0 2.04 1.13 12.3 a 
White flour 7 460 45 0.23 0.18 3.7 -- 
Enriched flour* 
Minimum enriched 60 166 12 6.0 250* 
Maximum enriched 2,000t 24.0 2.50 1.8 9.0 1,000t 


*Composition of flour enriched according to the definition and standard 
proposed by the United States Food and Drug Administration. 


TOptional ingredients, at least for the present. 
This tabulation originally appeared in a report of the Council on Foods 


and Nutrition, American Medical Association,” and is reproduced with the 
permission of the publisher. 


have accepted white flour as a major item in their 
diet and have become accustomed to its use. 

Most of the sugar used in this country is refined 
and hence devoid of minerals and vitamins. The 
daily per-capita consumption of sugar is said to 
average about 155 gm., which represents 600 cal- 
ories, or one fourth of all the calories of the diet. 
Last year, only one fourth of the margarine in 
the United States was fortified with vitamins." 
Lard and polished rice, likewise poor vitamin 
sources, are used extensively. 

It is a nutritional fallacy to teach that the bal- 
ance of the American diet, even if good natural 
foods are used, will compensate for this 50 per cent 
or greater caloric content lacking in minerals and 
vitamins. Reference to Table 2, which lists a truly 
adequate diet, makes this point clear. Each food 
is expected to carry its own weight in contributing 
to the adequacy of the total diet. 

The eating habits of the American public are 
now so well established that a worth-while change, 
although not impossible, would be slow. Some 
favor education of the public to the use of nat- 
ural foods.'? The present world crisis makes it 
imperative that this country secure, as rapidly as 
possible, the benefits to accrue from application of 
nutritional knowledge. To this end, fortification 
or enrichment of foods with nutritional ingredients 
lost in the manufacturing process is considered a 
worth-while Wilder’ has discussed 
the inadequacies of solving this problem by urging 
the public to consume vitamin and mineral pills. 

Fortification of food is by no means a new or 
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untried procedure. Over fifteen years ago, salt 
was fortified with iodine in the endemic’ goiter 
regions, with excellent prophylactic results.” For- 
tification of foods with vitamin D has reduced the 
incidence of rickets.” Fortification of margarine 
with vitamins A and D was made compulsory in 
Denmark years ago’ and has already been used 
with some of the margarine sold in this country. 

The possibilities of enrichments of flour and 
bread have aroused much interest and comment, as 
well as some criticism both in this country? * "™ 
and in England.’°'* The Council on Foods and 
Nutrition of the American Medical Association 
has recently submitted a detailed report on this 
subject.” There is much to be said in favor of 
using only natural unrefined foods.’ However, 
many objections have arisen to this proposal. In 
brief, time would be required to change the peo- 
ple’s food habits; many do not like the taste or 
appearance of dark bread; others must avoid the 
effect of its roughage on their gastrointestinal 
tract; the baking qualities are not so good as those 
of white flour; whole-meal flour does not keep so 
well; and much money is now invested in milling 
equipment for preparing white flour.) 71%" 
One may expect to see the fortification of flour 
practiced extensively in the future. The British 
have already fortified their white flour with cal- 
cium, iron and thiamin.’® '8 Fortification of flour 
is more advantageous than direct fortification of 
bread, since flour is widely used for other pur- 
poses besides bread. 

Table 3 gives the average composition of whole- 
wheat and white flour and, for comparison, the 
minimum and maximum degrees of enrichment 
of flour according to the definition and standard 
proposed by the United States Food and Drug 
Administration. In principle, this has been en- 
dorsed by the Council of Foods and Nutrition of 
the American Medical Association and by the 
Committee on Food and Nutrition of the Division 
of Medical Sciences of the National Research 
Council. The reason for each figure given is 
discussed in detail in the council’s report.’ Brief- 
ly, the council sponsors “fortification with a limit, 
that limit being the content of the natural or un- 
processed foods.” Standards for enriched bread 
as suggested by the Committee on Food and Nu- 
trition of the National Research Council are given 
in Table 4. Thus, white bread, with no change 
in taste or appearance, will approach whole-wheat 
bread in nutritive qualities. New milling tech- 
nics, which preserve more of the original nutritive 
ingredients of wheat and still produce a white 
flour, have been perfected, and will be further im- 
proved with time. The vitamin B complex of 
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bread could also be fortified with more nutritious 
forms of yeast.’® 

Wilder’ has made several suggestions. If each 
average daily per-capita portion of sugar (155 gm.) 
were fortified with slightly more than 30 gm. of 
skimmed-milk solids, the average American diet 
would be improved by the addition of the equiva- 


Tasre 4. Suggested Standards for Enriched Bread. 


CAL- PxHos- IRON Riso- Nicotinic 
ENRICHMEN CIUM PHORUS AMIN FLAVIN 
mg./lb.  mg./lb. mg./lb. mg./lb. mg./lb. mg./lb. 
Minimum 300* * 0.8 4.0 
Maximum 1200* = 16.0 2.0 1.6 8.0 
*Optional. 


This tabulation originally appeared in a report of the Council on Foods 
and Nutrition, American Medical Association,” and is reproduced with the 
permission of the publisher. 


lent of a pint of skimmed milk. The edible fats, 
margarine and lard, can be fortified with vitamins 
A and D. Ascorbic acid is sensitive to oxidation 
and heating and is therefore less well suited for 
fortification. However, citrus fruits, tomatoes and 
potatoes — good to fair food sources of vitamin 
C—are plentiful in this country. Irradiation of 
food, to increase its vitamin D content, is already 
widely practiced. The many suggestions for forti- 
fying foods with calcium are discussed below. 


NutTriTionaL Aspects oF CALCIUM 


In contrast to the many publications dealing 
with vitamins is the comparatively modest but 
nevertheless important literature concerned with 
the nutritional aspects of calcium. With almost 
no exception, these papers stress the frequent in- 
adequacy of this substance in the American and 
English diet.2°°* In fact, the investigative meth- 
ods of one of the few recent papers** to contra- 
dict this point of view were immediately criticized, 
and its results discounted.2>**_ Although realizing 
the significance of an adequate calcium intake for 
infants and young children, few physicians have 
paid much attention to the calcium intake of 
adults. The metabolism of calcium, phosphorus 
and vitamin D is closely related and interdepend- 
ent. Phosphorus is present in many foods, so that 
diets are rarely deficient in this substance. Foods 
adequate in protein contain sufficient phosphorus. 
In fact, no specific mention of phosphorus re- 
quirements was given at the National Nutrition 
Conference (Table 1). Practically none of the 
common foods are adequate in vitamin D. In- 
fants and children now almost universally receive 
fish-liver oil, viosterol or irradiated foods to supply 
this deficient vitamin. And its use during preg- 
nancy and lactation is rapidly increasing. Adults 
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with no opportunity for exposure to sun may re- 
quire supplementation of their diet with vitamin 
D (Table 1). | 

Of the aforementioned triad, calcium is the 
substance that is likeliest to be deficient in the 
average diet; rarely is an attempt made to remedy 
this fault. 

Of the total calcium content of the body, 99 
per cent is contained in the bones, none in the 
red blood cells, a small amount in tissue fluids 
and 9.5 to 11.5 mg. in each 100 cc. of blood se- 
rum.”* *® The necessity of the blood calcium for 
normal neuromuscular irritability, clotting of blood 
and so forth is too well known to require com- 
ment. 

Active adults with normal endocrine and renal 
function, an adequate supply of vitamin D and 
proper intestinal absorption maintain a normal 
blood-calcium level regardless of the adequacy 
of the dietary calcium; calcium is removed from 
the trabeculae of the bones when the calcium 
balance is negative and stored when the supply 
is great.°° Urinary and stool excretion of cal- 
cium continues, even when the dietary intake of 
calcium is low or absent. The influence on bone 
metabolism of long-continued dietary calcium de- 
ficiency, with resultant negative calcium balance, 
has aroused much interest in recent years.°°** 
Vitamin D and a sufficient amount of phosphorus 
are essential for the proper metabolism of cal- 
cium, as is normal parathyroid function. The 
presence of hydrochloric acid, sucrose, lactic acid 
and citric acid in the gastrointestinal tract favors 
calcium absorption.** Alkalies, excess fats, ex- 
cess phosphates, oxalic acid (present in leafy vege- 
tables), maltose and starch interfere with its ab- 
sorption.** The phytic acid of cereals was formerly 
believed to immobilize calcium.?® However, in 
more recent studies, calcium phytate proved to 
be readily absorbed.*® By interfering with the 
utilization of vitamin D, the ingestion of mineral 
oil in growing dogs has been found to result in 
poor retention of both calcium and phosphorus, 
with the development of rickets.°* This may or 
may not be of clinical significance. The ration 
used contained 5 to 10 per cent mineral oil, pro- 
portionally more than is likely to be used by 
human beings. All this emphasizes the complexity 
of the problem of calcium absorption and the 
need for a safe margin over the amount estimated 
for maintenance requirements. At best, only 20 
to 30 per cent of calcium ingested by adults and 
older children is utilized.*® 

Milk and cheese are the only good sources of 
calcium in the diet, and in their absence it is 
exceedingly difficult to fill the calcium need through 
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food alone.” The inadequacy of calcium in other 
foods is well illustrated in a table prepared by 
Bernheim.” To secure 0.70 gm. of calcium daily 
from any other single food, it would be necessary 
to eat 3.2 lb. of beans, 7.3 Ib. of white bread, 5.5 
lb. of brown bread, 11.0 Ib. of butter, 1.5 lb. of 
cauliflower, 27.5 lb. of corn, 20 eggs, 2.3 Ib. of 
oatmeal, 17.0 lb. of potatoes, 4.9 lb. of oranges, 
26.4 Ib. of lean meat, 14.7 Ib. of fish and so forth. 
Furthermore, the oxalic acid present in some leafy 
vegetables prevents adequate absorption by the 
formation of insoluble calcium oxalate in the in- 
testinal tract. 

A quart of milk contains slightly more than 
a gram of calcium (1.16 gm.) —a useful figure to 
commit to memory. An economical source of milk 
looms large as a factor in arranging for an ade- 
quate supply of calcium in diets of persons in the 
low-income group.** Koehne* has some interest- 
ing recommendations in this regard. A 14%4-in. 
(3.2-cm.) cube (30 gm.) of yellow cheese may 
be substituted for half a pint of milk. This con- 
tains about 0.25 gm. of calcium. Skimmed milk 
or butter-milk is the equivalent of whole milk in 
calcium and protein, but not, of course, in fat or 
the fat-soluble vitamins, and is much cheaper.*® 
Both are excellent sources of calcium for per- 
sons attempting to lose weight. Evaporated milk 
is the equivalent of whole milk in calcium con- 
tent and is less expensive. Dry skimmed milk 
(dry milk solids) has the food value of whole 
milk, except for the fat, and is cheaper. One 
quarter of a pound (120 gm.) of dry skimmed 
milk, diluted with water, makes a quart of 
fluid skimmed milk. Milk used in cooking, des- 
serts made from milk, ice cream, because of milk 
content, and so forth, add to the calcium content 
of the diet. For all practical purposes, a check on 
the calcium content of a patient’s diet concerns 
information on the use of these items. 

From the evidence already presented, the fre- 
quency of calcium deficiency in the American diet 
becomes understandable. Serious consideration has 
been given to various plans to increase the cal- 
cium content of staple foods. The supplementa- 
tion of white flour with calcium, to a maximum 
of 2000 mg. per pound (Table 3), is one proposal. 
The addition of milk solids to cane sugar is an- 
other. The British have already added 7 ounces 
(210 gm.) calcium carbonate (creta_praeparate 
B.P.) to each 280-pound sack of white flour used 
in the preparation of their so-called “war loaf.” 
Fortification of breakfast cereals with calcium is 
another suggestion. For example, Pierce and 
others*® found that when part of the milk cal- 
cium of an adequate diet fed to children was re- 
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placed by an equivalent amount supplied by tri- 
calcium phosphate in a fortified cereal, utilization 
as measured by retention was equally good from 
milk and cereal. 

Furthermore, direct supplementation of the diet 
with one of the calcium salts is entirely possible 
if an adequate supply of food calcium is lacking. 
A number of studies indicate that this substitu- 
tion is practical on an extensive scale. Aykroyd 
and Krishman*? during a four-month period gave 
children (ages two and a half to seven) in a nurs- 
ery school in South India 0.5 gm. of calcium lac- 
tate daily. The children showed greater increases 
in weight, height and general well-being than a 
control group of children in the same school who 
did not receive the supplement. These authors 
recommend that calcium salts be used as a partial 
substitute for milk when the latter cannot be ob- 
tained. Gaunt and his associates** had previously 
shown that improvement exhibited by a large col- 
ony of rats (reared for generations on an average 
diet eaten by a working-class community in Scot- 
land) when greens and milk were added to this 
diet could be duplicated in large part by adding 
mineral supplements of calcium and phosphorus. 
In human practice, increased consumption of milk 
was recommended as the best means of improv- 
ing the diet whenever it was possible. 

Gunderson** discusses the economics of the use 
of calcium salts. Precipitated calcium carbonate is 
listed as the most economical source, calcium glu- 
conate as the most expensive. Calcium triphos- 
phate, calcium phosphate (bone meal), calcium 
diphosphate, calcium monophosphate, calcium cit- 
rate and calcium lactate range between these in 
this order. 

The calcium requirements for human beings 
have been worked out by means of calcium and 
phosphorus studies, the presence and degree of pos- 
itive or of negative calcium balance for various 
levels of calcium intake being determined. In ad- 
dition, the rate of growth and weight of the skele- 
tal structure has been considered. Leitch** re- 
viewed the literature dealing with this subject. 
By such means, the minimal or maintenance re- 
quirement for calcium is determined. Optimal 
requirements used for clinical purposes are de- 
termined by adding 50 per cent to this minimal 
level to allow for possible difficulties in utilization 
(as was noted above in the discussion on the ab- 
sorption of calcium). 

For many years, Sherman’s** estimate of 0.45 gm. 
of calcium as the minimal and 0.70 gm. as the op- 
timal daily requirement for an adult weighing 154 
pounds (70 kg.) was the accepted standard. 
Owen" found 0.52 gm. to be the minimum, 


Oct. 30, 1941 


whereas Leitch,** from an extensive survey, gave 
0.55 gm. as a minimum. The optimal daily allow- 
ance for calcium as recommended by the Commit- 
tee on Foods and Nutrition of the National Re- 
search Council is given in Table 1: 0.8 gm. for 
adult men and women, 1.5 gm. during pregnancy, 
2.0 gm. during lactation, 1.0 gm. for small chil- 
dren, and 1.3 to 1.4 gm. from puberty until growth 
is completed. 

The greater need for calcium during the years 
of growth, pregnancy and lactation should be con- 
stantly kept in mind. The difficulty of sustaining 
lactating women in a positive calcium balance 
has been emphasized.*® The calcium problem in 
obstetrics has been discussed by Bear*? and by 
Mendenhall and Drake.** The diet during puberty 
needs special attention. In a survey in Toronto 
among families able to supply a reasonably good 
diet, the lowest intake of calcium and milk was 
found in the girls in their teens, explainable on 
the current desire of girls to be slim.“ McHenry 
urges that this group be educated to realize that 
an adequate knowledge of nutrition allows one 
to avoid obesity and still to be properly fed. 
Skimmed milk or dry milk solids may be substi- 
tuted for whole milk if the fear of obesity causes 
the latter to be omitted from the diet. 

What ill effects are to be expected when adults 
live for years on a diet deficient in calcium? Many 
recent papers®” 3% 34 44 have attempted to corre- 
late the considerable incidence of osteoporosis 
among persons past middle life with this factor. 
Nervous irritabilities have likewise been attributed 
to this cause.?° However, the cause of senile osteo- 
porosis is by no means settled. Among the pos- 
sible explanations are: long-continued dietary cal- 
cium deficiency, with negative calcium balance 
and gradual demineralization of the skeleton**; 
deficiency of vitamin D**; inability to absorb min- 
eral salts from the gastrointestinal tract with ad- 
vancing years**; the presence of achlorhydria in 
old age*?; atrophy of bone due to disuse as the 
result of restricted physical activity in old age™; 
and senescent changes.”® 

Albright and his co-workers® have described 
postmenopausal osteoporosis, a form of bone dis- 
ease often confused with senile osteoporosis, and 
attribute it to the endocrine changes following the 
menopause. A beneficial effect of estrogen thera- 
py on the retention of calcium in this condition 
was noted. They consider osteoporosis a disease 
in which the osteoblasts are primarily deficient in 
laying down osteoid tissue, and believe that a 
negative nitrogen balance may interfere with os- 
teoblastic activity in laying down the necessary or- 
ganic matrix. Such a factor could well be present 
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in old age. Adequacy of protein in the diet thus 
becomes a factor to be considered in the etiology 
of senile osteoporosis. 

Owen, Irving and Lyall** made calcium balance 
studies of 7 male patients over seventy years of 
age; 4 of them manifested osteoporosis by roent- 
genographic examination. Three were in calcium 
equilibrium with intakes of only 0.3 gm. calcium. 
The authors believe that their results suggest adap- 
tation by the body to the continued smaller cal- 
cium intake by a lower rate of calcium turnover 
and a lessened reserve of calcium in the skeletal 
stores; they conclude that prolonged nutritional 
calcium deficiency may result in generalized osteo- 
porosis in elderly patients. Leitch** subscribes, in 
part at least, to the theory that senile osteoporosis 
is due to prolonged calcium deficiency. The study 
of Adams, Boothby and Snell*! indicates that treat- 
ment of senescent osteoporosis with calcium salts 
can convert a negative calcium balance to a posi- 
tive one and thus store calcium and phosphorus. 
Their subject, a sixty-five-year-old woman with 
osteoporosis, stored over a nineteen-week period 
29.3 gm. of calcium and 13.3 gm. of phosphorus, 
a ratio of 2.2:1—or the ratio of these substances 
in bone. 

These studies seem to indicate that adequate cal- 
cium, protein and vitamin D nutrition through- 
out life may prevent the development of osteo- 
porosis in old age. Furthermore, treatment of senile 
osteoporosis with a diet adequate in protein and 
calcium, supplemented with calcium and_phos- 
phorus salts and vitamin D, has some rationale as 
a therapeutic procedure. To be successful, it will 
probably have to be continued for a long time. 

The nature and the amount of the dietary in- 
take of calcium, aside from its purely nutritional 
aspects, are often of diagnostic or therapeutic in- 
terest in the practice of medicine. For example, 
in using the Sulkowitch reagent to test for calcium 
in the urine, one should remember that normal 
persons may show excess urinary calcium shortly 
after drinking a large amount of milk.** This 
may be confused with hypercalcinuria due to dis- 
ease. Albright,*® in discussing the treatment of 
hypoparathyroidism, stresses the need for a high 
intake of calcium and a low intake of phosphorus, 
but adds that, in spite of its high calcium content, 
milk is contraindicated because it is likewise high 
in phosphorus. Persons with prolonged recum- 
bency and immobilization of the body because of 
injury or disease often have hypercalcinuria due to 
demineralization of the skeleton, with the forma- 
tion of renal calculi. Carlson and Ockerblad”” 
point out that the use of much milk, the basis of 
most sickroom diets, often leads to excessively 
high calcium intakes, which become an additional 
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factor to be considered under such circumstances 
in explaining the calculus diathesis. Barney and 
Jones” suggest that ingestion of excessive amounts 
of milk and cheese, especially when the urine is 
alkaline, may, by precipitating calcium phosphate 
in the urine, be a factor in the formation of cal- 
culi in the urinary tract. Kempster and others®! 
recommend that persons allergic to milk secure 
their daily calcium requirement as dicalcium phos- 
phate, with a percentage utilization equal to the 
calcium in milk. Albright’ has emphasized the 
fact that the characteristic bone changes of hyper- 
parathyroidism may be lacking if the patient’s 
diet has contained sufficient calcium to balance the 
excess urinary calcium loss. Such persons are in- 
variably heavy milk drinkers. Diagnosis then 
rests on the chemical findings in the blood, the 
presence of renal calculi, systemic symptoms and 
so forth. 


NutTRrRiTION IN Otp AGE 


Many publications have appeared in recent years 
stressing the importance of the study of disease 
in old age. In fact, the rise of the specialty of 
geriatrics — the old-age counterpart of pediatrics 
—is foreseen,” a possibility by no means unlikely 
in view of the increasing proportion of older peo- 
ple in this country’s population. Official cogni- 
zance of the senescent individual in the national 
life and economy was recently taken by the United 
States Public Health Service with the establish- 
ment of a Unit of Gerontology at the National 
Institute of Health.5® Under the editorship of 
Cowdry,™” the known facts concerning the aging 
process have been reviewed. 

Sherman®® believes that the nutritional knowl- 
edge already available will, if properly applied, 
“‘add life to our years,’ and ... add years to our 
lives.” Food and nutrition have now been ac- 
corded a place, along with heredity, in the control 
of longevity. The praiseworthy results of the 
increasing appliance of the nutritional principles 
in the practice of pediatrics are too well known 
to need any comment. One already finds cau- 
tious suggestions’ *** that long-continued 
adequacy of diet may be a factor in the early de- 
velopment of degenerative diseases. Naturally, 
to be truly effective, such dietary principles must 
be applied early in life. Harris® aptly empha- 
sizes the fact that the effective practice of geriat- 
rics must begin where the pediatrician leaves off. 
The effects of a lifetime of unhygienic habits and 
an incorrect diet cannot be righted, once old age 
is reached. The practitioner of medicine — the 
family doctor —is thus entrusted with the pro- 
mulgation of this thesis. An inquiry into a per- 
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son’s habits of eating and recommended dietary 
changes, as the circumstances require, may well 
become a routine part of the annual health check- 
up now being widely recommended to the public 
by many agencies. 

Diminution of appetite is common in old age, 
and its causes and remedies have been discussed 
by Meyer."' This, coupled with the fact that 
many elderly people because of loss of teeth and 
inadequate artificial dentures are unable to chew 
properly, frequently marks the onset of a poor 
dietary regime in old age. The latter cause is 
commonly responsible for the clinically detectable 
deficiencies noted in old people studied on the 
medical wards of the Boston City Hospital." 
Meyer and his co-workers™ found that old people 
have less salivary secretion of ptyalin than young 
adults, with resultant deficiency of starch digestion 
in the mouth and stomach. Whereas 50 gm. of 
white bread is easily digested in the mouth and 
stomach of young people, only 0.5 gm. is digested 
by old people. Masticatory difficulties in old age 
often necessitate a soft diet, relatively high in car- 
bohydrates and low in protein. However, the 
same workers** © found in a later study that the 
total intestinal digestion of carbohydrates was not 
markedly disturbed, because the pancreatic amy- 
lase, although slightly subnormal, was sufficient to 
complete this digestive process. They occasionally 
noted,. in fact, abnormally high values for this pan- 
creatic enzyme in the age group from eighty-one 
to one hundred years. These levels were consid- 
ered to be possibly compensatory for the lowered 
salivary ptyalin of old age. Both proteolytic en- 
zymes (pepsin and trypsin) were found to be di- 
minished in old age, but they concluded that the 
concentration was adequate to meet the require- 
ments of the usually decreased protein intake. 
They admit, however, that some old people con- 
sume large quantities of protein, with apparently 
normal digestion. They conclude their paper by 
stressing the fact that such studies may be help- 
ful in rationalizing the dietary management of old 
persons. 

The incidence of achlorhydria is known to in- 
crease with advancing age.®* The influence of 
achlorhydria on the absorption of various sub- 
stances in the diet and their utilization by the 
body may be important. Its interference with the 
absorption of iron has been established. Less is 
known of its influence on the absorption of frac- 
tions of the vitamin B complex and other dietary 
factors. Leitch** comments on the need for more 
knowledge of its relation to the absorption of cal- 
cium, a subject worthy of investigation, in view of 
the frequency of osteoporosis in old age. 
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Interference with eating in old age commonly 
results from digestive symptoms. Meyer"! stresses 
their frequency, and emphasizes that cardiac, renal 
and hematologic disorders, all particularly com- 
mon at this time of life, may be factors in pro- 
ducing such symptoms, apart from diseases pri- 
mary in the gastrointestinal tract. Physiologic 
changes incident to the aging process are undoubt- 
edly additional factors in causing such symptoms. 
All this serves to emphasize again that mainte- 
nance of adequate nutrition is often more difficult 
in old age than in early life. 

Tuohy™ found that undernutrition in the aged 
was more frequently the result of perverseness of 
appetite than economic adversity. He noted that 
old people often limit their diet because of faulty 
advice or inherent fear of eating adequately. The 
Journal of the American Medical Assoctation™ 
has commented editorially on this subject. 

Owen** and Robertson,” from calcium balance 
studies on old men, found their requirements to 
be much the same as those of young adults, with 
a further similarity that they readily retained cal- 
cium and phosphorus after depletion. Increasing 
age did not offset long subjection to a diet low in 
calcium. 

The significance of long-continued negative cal- 
cium balance on the genesis of senile osteoporosis 
has already been discussed. 

The average 10 per cent reduction in the basal 
metabolic rate of old age’ and the lowered phys- 
ical activity indicate the need for reduction in 
caloric intake. The adverse influence of obesity on 
longevity is well recognized. The diet of old age 
must therefore be planned to avoid this factor and 
eliminate it if it is already present. 

Vitamin deficiencies, especially of minor degree 
or with atypical manifestations, are common in old 
age.” Tuohy®™ remarks that gastrointestinal atony 
may respond to the use of thiamin. Mental changes 
often ascribed to the aging process may be due 
to nicotinic acid deficiency.” 

Piersol and Bortz" suggest the use of liver twice 
weekly, in addition to iron-rich foods, to maintain 
the red-cell count at a normal level; milk is urged 
as an ideal food for old age. They also comment 
that a minimum fat content is in order. Horn™ 
likewise considers fats to be the least of the dietary 
essentials of old age. Tuohy*** extols the high- 
protein diet in old age as protective against inade- 
quate hematopoiesis and, indirectly, liver insufh- 
ciency. He also urges a freer diet and less fear of 
food with old people. Barowsky” reports that 
milk fortified with minerals and vitamins was 
well tolerated by a group of 30 senile persons. 
Tuohy” reports that arteriosclerotic persons often 
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tolerate several light meals better than a smaller 
number of heavy ones. 

One may conclude from these papers that per- 
sons in the old age group can often support an 
adequate diet. Such a diet should be of low- 
caloric content, with a minimum of fat, and ade- 
quate in protein; it should contain liver and iron- 
rich foods and, above all, milk. The last may be 
given as skimmed milk if the fat content is to be 
avoided. Adequate intake, if necessary by sup- 
plementation, of all the vitamins is much to be de- 
sired. Since old people have but little exposure 
to sun, the addition of vitamin D should not be 
overlooked. Smaller and more frequent meals ‘are 
often required. If the teeth are absent, especial 
care is needed to prevent inadequacies of the diet. 
Under such circumstances, milk becomes of even 
greater benefit as a primary food. Osteoporosis of 
old age may be preventable under such a regime. 


MIscELLANY 

Bourne’s'' book, Nutrition and the War, an 
English publication, is typical of several that at- 
tempt to educate the public in the essentials of 
nutrition and thus to prepare them to make the 
most nutritionally of every food, should the sup- 
ply and variety be curtailed by war conditions. 
Familiarity with such material will enable physi- 
cians to give dietary advice in terms that the aver- 
age layman can appreciate and understand. Amer- 
ican physicians are not faced with the practical 
realities of this problem as their British colleagues 
are. The papers by Booher*® and Koehne*”’ give 
some excellent practical advice on the economic 
aspects of diets as related to conditions in this 
country. 

Orr*® discusses a hypothetical wartime diet for 
the general population of England that illustrates 
the possibility of making a satisfactory diet from 
a small number of foods, many of which could be 
produced in England. Of interest is the fact that 
this limited diet would be more adequate than 
the prewar diet of the poorest 10 per cent of the 
population. The study points out that all the nu- 
trients required by the body can be obtained from 
a few foodstuffs. This wartime diet consists of a 
daily ration of 0.6 pint (300 cc.) of milk, 6 ounces 
(180 gm.) of vegetables, 16 ounces (480 gm.) of 
potatoes and 2 ounces (60 gm.) of oatmeal, — as 
protective foods, —and 11.8 ounces (350 gm.) of 
bread, 1.8 ounces (55 gm.) of fats and 1 ounce 
(30 gm.) of sugar — as energy-yielding foods. An 
important objective of such a diet is to supply pro- 
tective foods first, then as many energy-yielding 
foods as are required to complete the desired ca- 
loric intake. Restrictions, if necessary, should apply 
to the latter first. Heavy work and army duty 
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would, or course, require the above diet to be in- 
creased. 


reviews representative examples of 
diets from various parts of the world to illustrate 
that monotony in diet is not detrimental to good 
health provided it is adequate from a nutritional 
viewpoint. As advantages for such a diet, he lists 
inexpensiveness, less trouble in preparation and 
less conduciveness to overeating, with resultant 
obesity and other metabolic disorders. Such state- 
ments are reassuring in the event that the variety 
of foods should be curtailed because of war con- 
ditions. 

Except for iodine, which is required for proper 
thyroid function, and possibly copper, the signifi- 
cance of the so-called “trace elements” in the diet 
is not well established. Evidence indicates that 
they may be indispensable constituents of intra- 
cellular enzyme systems. Underwood,*! Shohl* 
and Daniel* recently reviewed this subject and 
have listed detailed bibliographies. No direct clin- 
ical application to nutrition is in order at this 
time. 

The influence of heating, canning,’ and 
quick freezing® on the nutritive value of foods 
has continued to receive attention. It is of interest 
that the values recommended by the National Re- 
search Council (Table 1) refer to the amount of 
each factor actually eaten and make no allow- 
ance for extensive losses in cooking. 

The soybean is a new addition to the dietary 
of this country and is gaining rapidly in popular- 
ity.°° 8° Te is an unexcelled substitute for meat, 
its 36.5 per cent protein being of a variety closely 
resembling animal protein. It also contains about 
20 per cent fat and 20 per cent carbohydrates.S” ** 
Soybean flour in any proportion up to 30 per cent 
can be used with white or whole-wheat flour.*® 
The Germans are reported to be using it exten- 
sively in various forms —the so-called “Nazi food 
pills” —as an army ration.*” 

Bourne®* discusses the “satiety value” of foods 
and points out that it is no indication of their nu- 
tritional value. Hunger is rapidly satisfied by 
sugar, butter, fatty foods, milk, potatoes, meat and 
eggs, but poorly satisfied by bread, green vegeta- 
bles and nonfatty fish. As is well known, satis- 
faction of “hollow hunger” is no guarantee of 
good nutrition. It must, however, not be neg- 
lected in planning any dietary regime. Hungry 
people are neither content nor efficient. 

Jokl and Cluver,®® in a comparative study of the 
growth of physical efficiency of children from poor 
homes as contrasted with those from economically 
better situated homes, found no difference in the 
prepubertal age group but a striking difference in 
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favor of the latter after puberty. They concluded 
that, in the absence of true clinical deficiency, un- 
dernutrition of lesser degrees did not impair the 
growth of physical efficiency in the early years of 
life. However, the additional strain occasioned by 
bodily changes at the time of puberty caused a 
distinct lessening of the growth of physical efh- 
ciency unless the quality of the diet was improved. 
Table 1 shows the increased nutritional require- 
ment at puberty suggested by the Committee on 
Foods and Nutrition of the National Research 
Council. Physicians responsible for the care of 
children should impress parents with the necessity 
of this dietary change at the time of puberty. 
Many physicians find it difficult to avoid loss 
or interruption of sleep, long hours of work, nerv- 
ous tension and improper care of their own minor 
ailments. However, adequate nutrition is within 
the grasp of each one. Olmsted’? has written an 
interesting paper concerning the diet of the doc- 
tor. He believes that physicians who have good 
nutritional habits are sound advisers to their pa- 
tients on this matter, and it affords them at least 
one opportunity to practice what they preach. 
Sinclair®! has reviewed the nutritional signifi- 
cance of fat in the diet. Reduction of fat in the 
diet when the caloric value is obtained mostly 
from crude high-carbohydrate foods —a situation 
common in Europe today — results in premature 
hunger and a reduced capacity to do sustained 
work. Wilder®? also discusses the reality of “fat 
hunger.” The per-capita consumption of fat in 
the occupied European countries is now less than 
30 gm.,—less than one quarter of the prewar 
level,—for the German people 60 gm. and for 
the German soldier 90 gm. The fat supply is 
ample in this country. 
80 East Concord Street 
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CASE 27441 
PRESENTATION OF CASE 


A. sixty-two-year-old railway-cxpress agent was 
admitted to the hospital because of ascites of at 
least nine years’ duration and because of fever 
dating from the appearance of swollen lymph 
nodes in his neck eight weeks prior to admission. 

His illness apparently began nine years before 
entry, when, following the passage of black stools 
for two or three days, he had a severe hematem- 
esis. He then entered a hospital, and was found 
to have ascites. He was tapped twice; each time 
about 14 quarts of fluid was withdrawn. A duo- 
denal ulcer was said to have been demonstrated by 
x-ray study. The patient remained quite ill for 
seven months, but was then in good health until 
three years before admission. He then experi- 
enced another hematemesis, and entered another 
hospital, where duodenal ulcer was again said to 
have been demonstrated by x-ray examination. 
Two years later, in addition to a “cold,” he de- 
veloped a rash resembling hives all over his body. 
Following nausea, he had a severe hematemesis, 
for which he was again taken to the other hos- 
pital. He remained there five weeks, and was 
again told that x-ray films showed an ulcer. 

Eight weeks before entry, lymph nodes on the 
left side of the neck (which had been lanced 
twice during the previous nine years) became 
swollen, and the temperature rose to 104°F. The 
lymph nodes were incised and drained. Follow- 
ing this episode, there was daily elevation of tem- 
perature, weakness and fatigue. 

The family history was irrelevant. 


The patient had had a transient attack of jaun-- 


dice twenty-five years before entry but had been 
quite well thereafter. He denied the taking of 
alcohol. His appendix had been removed thirty- 
five years before entry. 

Examination showed a man with a tremendous 
abdomen, accentuated by thinness of the extremi- 
ties and a meagerness of subcutaneous fat. There 
was shifting dullness in the abdomen, and the 
liver seemed small. One observer thought that 
the spleen was palpable. An old appendectomy 
scar was present. The superficial veins of the ab- 
domen were dilated, and there were many hem- 


Oct. 30, 1941 


orrhoids. The skin was dry, warm and slightly 
icteric; the scleras were similarly jaundiced. A 
draining sinus, approximately 7 cm. in length, lay 
in the left lower lateral cervical region. There 
was diminished expansion of the lungs, with a 
few rales at the right base posteriorly. The heart 
was not enlarged. The blood pressure was 110 
systolic, 50 diastolic. 

The temperature was 104°F., the pulse 120, and 
the respirations 32. 

Examination of the blood showed a white-cell 
count of 8000, with 88 per cent polymorphonu- 
clears. The red-cell count was 3,600,000, with 9 
gm. hemoglobin. The urine showed a + test for 
albumin and contained red and white cells. The 
stools gave +++-+4 guaiac reactions on nine out of 
ten examinations. The van den Bergh reaction 
was biphasic, with 3.8 mg. per 100 cc. The blood 
nonprotein nitrogen was 19 mg. per 100 cc. Ag- 
glutination tests for typhoid fever and brucello- 
sis were negative. 

Paracentesis was performed, and about 9 liters 
of greenish-yellow fluid, which was sterile on cul- 
ture, was removed. The specific gravity of the 
fluid was 1.010. Abdominal taps on the fifth and 
eighteenth days yielded respectively 4 and 5 liters 
of similar fluid. 

The pus from the sinus in the neck grew a few 
colonies of Staphylococcus aureus. A blood cul- 
ture taken on the twelfth hospital day was nega- 
tive. 

A roentgenogram of the chest showed incom- 
plete aeration of the lower lobes, especially the 
right. Free air lay beneath the right diaphragm. 
Shortly after the fourth paracentesis, the patient 
was given an injection of Thorotrast. Subsequent- 
ly, a roentgenogram showed very little increase in 
density of the liver. The spleen was somewhat 
denser, and appeared considerably enlarged. The 
film also showed some irregularity of the inferior 
margin of the glenoid fossa of the left scapula, 
which was not entirely characteristic of a metastatic 
lesion. 

While the patient was in the hospital, the tem- 
perature fluctuated daily from 100 to 103°F. On 
the twenty-third hospital day, there was a sudden 
drop in temperature to 95°F. following a hemat- 
emesis. The blood pressure fell to 110 systolic, 
60 diastolic, and the pulse became slow and 
thready. The patient rallied for a few days, but 
lapsed into coma and died on the twenty-eighth 
day. 


DIFFERENTIAL DiAGnosis 


Dr. Wacrer Bauer: Am I to believe that the 
patient had ascites for nine years? 
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Dr. Tracy B. Mattory: He had it nine years 
before entry and again on entry; that is the extent 
of our information. 

Dr. Baver: .Do you know anything about the 
initial illness? Did he have fever or jaundice, and 
why was he kept in the hospital so long? 

Dr. Matiory: I cannot answer the questions. 

Dr. Bauer: The rash resembling hives is of no 
diagnostic help to me. Did this man ever have 
any symptoms suggesting duodenal ulcer? 

Dr. Mattory: I do not know. 

Dr. Lowrey F. Davenport: The best story 
came from the outside doctor, who followed the 
case for fifteen years and was convinced that the 
bleeding nine years before entry was quite typical 
of ulcer; x-ray examination in several places con- 
firmed the diagnosis. The patient had had a 
protuberant abdomen for years, and because of this 
we had a great deal of difficulty persuading him 
to come to the hospital. He said that his abdomen 
had always been large, and not until we showed 
him that his trousers lacked 10 inches of meeting 
was he convinced that he was unusually large. 

Dr. Bauer: He had a swollen abdomen. We 
do not know how much significance to attach to 
the abdominal findings, because determining the 
size of the liver and spleen under these condi- 
tions is always difficult. 

Patients with cirrhosis may require innumer- 
able paracenteses over a period of years. It is pos- 
sible to have ascites due to portal obstruction for 
a period of nine years. On the other hand, un- 
less the history is very inadequate, the patient 
was extremely well between the episodes of gastro- 
intestinal bleeding; I should therefore be inclined 
to believe that there were times when he had lit- 
tle or no ascites. 

The chest signs, I presume, were consequent 
to the large amount of ascitic fluid. 

The temperature of 104°F. is probably ot sig- 
nificance, particularly in that we are dealing with 
a man who had what would seem best interpreted 
as portal obstruction. He obviously had suffered 
from gastrointestinal bleeding from time to time, 
and this was the reason for his seeking hospital 
admission. That he was jaundiced is shown by 
the van den Bergh reaction. 

The ascitic fluid, from the information given, 
seems to have been a transudate rather than an 
exudate. Was it by any chance injected into a 
guinea pig? 

Dr. Mattory: 


No. 


Dr. Bauer: A roentgenogram subsequent to 
the injection of Thorotrast showed very little in- 
crease in density of the liver. This finding would 
be in keeping with the diagnosis of chronic liver 
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disease, such as cirrhosis, because Thorotrast is 
taken up by the reticuloendothelial system. If 
the liver is diseased, one expects a reduction in 
that system and, consequently, no increase in 
density of the liver, following the injection of this 
substance. 

Have we the x-ray films here? Is there any 
suggestion of pulmonary disease? Is there any 
reason to believe that the patient had tuber- 
culosis? 

Dr. James R. Linctey: The lungs are clear, ex- 
cept for this atelectasis at the base, as described. 
The diaphragm is high on both sides, probably 
because of ascites, and this leads to some com- 
pression atelectasis at the bases, more marked on 
the right. The lungs are otherwise clear. The 
aorta is quite tortuous. This is the area referred 
to in the inferior margin of the glenoid fossa, 
about which I cannot help you very much. The 
changes are very indefinite. The first thing I 
should think of is Paget’s disease, but it could 
be metastasis. 

Dr. Bauer: Is there any reason to suspect tu- 
berculosis? 

Dr. Linctey: No; this is the abdominal film, 
showing the spleen enlarged and increased in 
density by Thorotrast. The liver, on the other 
hand, is much less dense than the spleen. It 
should be denser after Thorotrast. It does not 
appear to be enlarged. 

Dr. Bauer: You do not think this could be an 
end result of septic arthritis some years previ- 
ously ? 

Dr. Linctey: The changes are too localized, 
and there is no narrowing of the joint spaces. 

Dr. Bauer: Do you think that the bone is denser 
here than here? 

Dr. Linetey: It looks a little irregular and in- 
creased in density along the margin. I should 
put Paget’s disease first. 

Dr. Bauer: I should think there was little doubt 
that we are dealing with a man who had physical 
findings consistent with portal obstruction due 
to cirrhosis of the liver. In addition, he had a 
suppurative, cervical adenitis. The very fact that 
the latter had been present on two occasions previ- 
ously and had been incised some eight weeks be- 
fore and was still draining leads me to believe 
that this man had, in addition to a portal obstruc- 
tion, tuberculous adenitis. We have from the 
history good reason to think that he had evidence 
of portal obstruction in the initial illness nine 
years previously. I further believe that he had 
sufficient improvement in liver function tobe 
able to carry on fairly normally for some time 
thereafter. The fact that he did not use alcohol 


= 
225 
41 


700 THE NEW ENGLAND JOURNAL OF MEDICINE 


was in his favor, and may have been responsible 
for his having lived so long. There are a num- 
ber of questions to which we should like to know 
the answers. What was the cause of the repeated 
hematemeses? The patient had been x-rayed on 
three occasions in two or three different institu- 
tions, and each time he was reported to have a 
duodenal ulcer. On the other hand, according 
to my interpretation, he was suffering from a 
disease that is sometimes complicated by hemateme- 
sis, namely, porta! cirrhosis of the liver. He had 
three massive hemorrhages and lived nine years. 
If the bleeding was from esophageal varices, it 
is very unusual, but I suppose it could and I be- 
lieve it does happen; therefore, bleeding alone 
does not enable us to state whether these hem- 
atemeses always resulted from a duodenal ulcer 
or varices or perhaps both. I am a little inclined 
to believe, although I am unable to prove it, that 
the final hematemesis could very well have been 
due to bleeding from eosphageal varices. If we 
are dealing with a man who had evidence of portal 
obstruction due to cirrhosis for at least nine years, 
esophageal varices would not be unusual. 1 take 
it that no gastrointestinal examinations were made 
here. 

Dr. Matitory: None were made in this hos- 
pital. 

Dr. Bauer: If varices were looked for, they 
were not found, or at least they were not men- 
tioned in any of the x-ray reports. I rather hesi- 
tate to throw out the diagnosis of duodenal ulcer. 

What was the cause of the fever? A suppura- 
tive adenitis is sufhicient cause for a temperature 
of 104°F. However, patients with cirrhosis may 
run a low-grade fever. The combination of the 
suppurative adenitis and cirrhosis of the liver 
would adequately account for the fever. The in- 
tercurrent infection probably served as a sufh- 
cient additional load on the liver to precipitate 
serious liver failure. One might explain the fe- 
ver on the basis of such a combination of factors. 
The very fact that this man had cirrhosis for 
at least nine years means that we must bear in 
mind the possibility of a hepatoma, which may 
also cause fever. 

There remains still another possibility, namely, 
tuberculous peritonitis, a complication of cirrhosis 
of the liver. I have interpreted the cervical ade- 
nopathy as being tuberculous in nature and there- 
fore wonder if a hematogenous spread had not 
resulted in tuberculous peritonitis. If this oc- 
curred, we must also raise the possibility of miliary 
tuberculosis. The cause of death was obviously 
hematemesis in a man who was seriously ill at 
the time he entered the hospital. As I said be- 
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fore, I believe that the final hematemesis was 
due to bleeding from esophageal varices. 

We might reconstruct this story as follows: 
catarrhal jaundice twenty-five years previously, 
followed by cirrhosis of the liver, an occasional 
sequela. Subsequently, an exacerbation of the tu- 
berculous adenitis, with eventual dissemination of 
tubercle bacilli, resulted in tuberculous peritonitis 
and perhaps tuberculosis elsewhere. This added 
infection was responsible for further injury to the 
liver. The last hematemesis was responsible for 
his exitus. I realize that a diagnosis of tubercu- 
lous adenitis and cirrhosis of the liver, in addition 
to hemorrhage from either a duodenal ulcer or 
an esophageal varix, is adequate to account for all 
that this man showed, but I am rather intrigued 
with this other possibility, because we know that 
tuberculous peritonitis is one of the complications 
of cirrhosis of the liver. 

For my final diagnosis, I shall say that this man 
at autopsy showed cirrhosis of the liver, tubercu- 
lous adenitis, tuberculous peritonitis, healed duo- 
denal ulcer, possibly miliary tuberculosis and pos- 
sibly hepatoma, and that he died of ruptured 
esophageal varices. The x-ray changes in the 
glenoid fossa are left unaccounted for. If my 
memory serves me correctly, metastases from hepa- 
toma are not very common, especially this far re- 
moved. 

Dr. Matiory: Hepatoma does metastasize to 
bone. 

Dr. Bauer: Yes; but it is not very common. 
This picture is consistent with Paget’s disease. and 
I should like to account for the bone lesions on 
this basis. This would make my interpretation 
much easier. 

Dr. J. H. Means: I should like to cite a case 
with several points of similarity that bear on the 
combination of cirrhosis of the liver and hematem- 
esis. Several years ago, there was a man, older 
than this one, who the service thought had the 
classic picture of cirrhosis of the liver, with ascites, 
hematemesis and so forth. We thought, of course, 
that he was bleeding from varices but the X-ray 
Department persistently refused or were unable 
to find any varices, which was a little disconcert- 
ing. The patient died, and it was proved that he 
did not have cirrhosis of the liver or varices and 
bled from a duodenal ulcer. 

Dr. Bauer: I do not see how one can say that 
this mistake did not occur in this case. I realize 
that it is rather foolish of me to assume that the 
hemorrhage came from esophageal varices. After 
all, three hospitals have stated that he had a duo- 
denal ulcer, and it is hard to go against these re- 
ports. On the other hand, a man who has had 
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cirrhosis of the liver for nine years is an excellent 
candidate for esophageal varices. 

Dr. Wyman Ricnarpson: What about the spe- 
cific gravity of the abdominal fluid? It was 1.010. 
Would that be evidence against tuberculous peri- 
tonitis? 

Dr. Bauer: I think it would. On the other 
hand, marked ascites and slight exudation might 
give such a figure. That would not disturb me 
unduly. 

Dr. Matiory: A point raised by Dr. Chester 
M. Jones was that the patient had just had a 
large hematemesis. Ascites frequently occurs af- 
ter hemorrhage as the result of a sudden lower- 
ing of the serum protein. Such a mechanism 
might affect the specific gravity of the fluid. 


CurnicaL DIaGNosks 


Abscesses of liver, multiple. 
Cirrhosis of liver, toxic. 


Dr. Baver’s DiacNnosts 


Cirrhosis of liver. 
Tuberculous adenitis. 
Tuberculous peritonitis. 
Duodenal ulcer, healed. 
Miliary tuberculosis? 
Hepatoma? 

Ruptured esophageal varices. 


ANATOMICAL DIAGNOSES 


Liver abscesses, multiple. 

Tuberculous cervical adenitis and peritonitis. 

Miliary tuberculosis, generalized. 

Cholecystitis, chronic. 

Cholelithiasis. 

Choledocholithiasis. 

Esophageal varices (no thrombosis of portal and 
splenic veins). 

Ascites. 


ParnoLocicaL Discussion 


Dr. Mattory: Several of Dr. Bauer’s predic- 
tions are correct, but the bases on which he 
founded his reasoning are almost entirely incor- 
rect as judged from the results of autopsy. The 
patient had a generalized tuberculosis, with frankly 
caseous cervical lymph nodes, with an extremely 
extensive tuberculous peritonitis and with miliary 
tubercles throughout the spleen and liver. There 
was no cirrhosis. There was no mechanical portal 
obstruction. I did not believe the intern, and I 
personally dissected out the portal vein. There 
were esophageal varices, unexplained, and no trace 
of any ulcer in the duodenum or any scars. There 
were two very large liver abscesses, one 3 and 
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one 5 cm. in diameter. There were stones in 
the gall bladder and the common duct, and there 
was a cholangitis. I believe that the liver abscesses 
were pyogenic in character. On smear, the pus 
contained many diphtheroid bacilli; no tubercle 
bacilli were found. The explanation for the varices 
in the absence of portal obstruction, I cannot 
offer. I have seen it four or five times, and it 
does occur. 

One can only guess, it seems to me, in retro- 
spect about the ascites nine years before entry. 
Tuberculous peritonitis at that time with spon- 
taneous recovery is the best guess. One certainly 
does see spontaneous recovery from tuberculous 
peritonitis, and I cannot believe that he could 
have had a portal obstruction that left no trace. 

Dr. Wituram B. Breep: What was the size of 
the liver and spleen? 

Dr. Matrory: The spleen weighed 600 gm.; 
the liver was normal in size, weighing 1500 gm. 

A Puysician: What were the other cases of 
varices and no portal obstruction? 

Dr. Matrory: They occurred chiefly in elderly 
men. I remember only one specifically, a man in 
the late seventies or early eighties, with massive 
hematemesis from esophageal varices but no por- 
tal obstruction. 

Dr. Baver: Do you conclude that he did not 
have duodenal ulcer and that he had always bled 
from varices? 

Dr. Marrory: It is the only conclusion I can 
reach. 

Dr. Rictarp H. Sweer: What did the clini- 
cians have in mind when they gave Thorotrast — 
liver abscess? 

Dr. Mattory: It sounds as if they did. 

Dr. Davenport: It was given at the suggestion 
of Dr. Jones, who believed that the prognosis was 
hopeless, and that there was no danger in giving 
it. He hoped to outline an abscess or hepatoma. 

A Puysictan: What was the clinical diagnosis? 

Dr. Davenport: Cirrhosis of the liver, with 
presumable liver abscess because of the fever. The 
lymph nodes we considered tuberculous — I do not 
believe we laid enough emphasis on the possibility 
of tuberculous peritonitis. 


CASE 27442 
PRESENTATION OF CASE 


A forty-three-year-old Negro stableman was ad- 
mitted to the hospital because of severe pain in his 
chest for about twelve hours. 

The patient had been well until about three 
months before entry, when he developed a cough 
that was productive of blood-stained sputum. The 
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cough was painless, and was always more severe 
at night, after he had gone to bed. After a month, 
the sputum ceased to be blood tinged, and re- 
mained yellow and purulent. 

The patient was free from other symptoms until 
the night before entry, when, while sitting in 
front of his barn, he was attacked quite suddenly 
by pain in the left side of his chest. The pain 
was sharp, severe, and so aggravated by breathing 
that he dared scarcely to inhale. He took some 
whiskey to ease the pain, and went to bed. He 
slept for a while, only to awake with a similar 
pain in the right chest. Later in the night, he 
sweated profusely and had a frank, shaking chill. 
The next morning, he entered the hospital in 
considerable distress, complaining of pain on both 
sides of the chest. 

While the patient was a child, both his parents 
had died of tuberculosis. He had followed race 
horses all his life, living in or near stables. Twenty 
years before entry, he had received a large knife 
wound in the right upper arm. Syphilis was de- 
nied, but he had received arm and hip “shots” 
for a “cold” the winter before entry. 

In the three months preceding admission, he 
had lost 15 pounds. 

On examination the patient appeared well de- 
veloped and well nourished despite some recent 
weight loss. The expansion of his chest was lim- 
ited bilaterally. There was occasional coughing, 
brassy in character. Loud friction rubs were heard 
over the lower half of each lung field. Breath 
sounds were definitely diminished in the left chest, 
although tactile and vocal fremitus were normal, 
and there were no changes to percussion. The 
heart did not seem «'arged. The blood pressure 
was 140 systolic, %  siastolic. 

The temperature was 101°F., the pulse 104, and 
the respirations 28. 

The blood showed a red-cell count of 3,190,000, 
with 11 gm. hemoglobin. The white-cell count 
was 14,750 per cu. mm., with 85 per cent poly- 
morphonuclears. The blood Hinton and Wasser- 
mann reactions were both positive. Repeated blood 
cultures were negative. The urine was not re- 
markable. Numerous examinations of the spu- 
tum failed to reveal tubercle bacilli or fungi. On 
one occasion, a Type 3 pneumococcus was. iso- 
lated. 

A roentgenogram of the chest showed slight 
enlargement of the heart, affecting especially the 
left ventricle. At the junction of the ascending 
portion and arch of the aorta, there was a multi- 
lobular dilatation, which seemed to compress 
slightly the left main bronchus. There was mot- 
tled consolidation in the left lower lobe of the 
lung, in the lower half of the right upper lobe 
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and in the right lower lobe. The left upper lobe 
seemed emphysematous. There was no free pleu- 
ral fluid. The patient was given sulfathiazole and 
later switched to sulfapyridine. The temperature 
continued to fluctuate daily from 99 to 102 or 
103°F., but the pain disappeared and the cough 
improved. Early in the fourth week of his hos- 
pital stay, severe pleuritic pain in the left chest 
reappeared for a few days. Re-examination showed 
dullness in the left axilla and at the left base, 
with diminished breath sounds. A patch of tubu- 
lar breathing was present at the left base anteri- 
orly. After this, the patient was given potassium 
iodide in daily doses, and weekly injections of 
bismuth. 

Another rocntgenogram of the chest, taken a 
month after the earlier film, showed several cavi- 
ties in the left lower lobe, with fluid levels. The 
area of infraclavicular consolidation had increased 
and seemed to include a small cavity. 

Bronchoscopy was performed late in the sixth 
hospital week. The left main bronchus was nar- 
rowed and edematous at the orifice, with a con- 
siderable amount of thick, gelatinous mucoid se- 
cretion. The bronchus to the left lower lobe was 
narrowed, and contained similar mucoid secre- 
tion. A biopsy of the mucosa of the left main 
bronchus showed no diagnostic abnormality. A 
roentgenogram of the skull showed no evidence 
of intracranial metastatic lesions. 

On the fifty-ninth hospital day, without pre- 
monition, the patient suddenly had a massive 
hemoptysis, spraying blood all over the room. 
His mouth and nose filled with frothy clot, and 
he became pulseless and expired. 


DIFFERENTIAL DIAGNOsIs 


Dr. Epwarp F, Brann: This was a dramatically 
fatal illness, so far as I can judge from the record, 
extending over a period of only five months. In 
exploring the various possibilities, I think we must 
keep in mind what to me seem to be the essen- 
tial features of this illness, namely, a progressive 
subacute pneumonic process in both lungs leading 
to abscess formation, cavitation and terminal ero- 
sion of a large arterial vessel. The diagnostic 
problem concerns the specific’ etiologic agent in- 
volved, and I hope for considerable help from 
the X-ray Department on this point. There are 
two specific questions I should like to ask the 
roentgenologist. I am bothered by the term “multi- 
lobular dilatation” of the aorta. I should like to 
clear that point up, because most syphilitic altera- 
tions in the aorta result in either a diffuse dilata- 
tion or a saccular aneurysm. Secondly, does Dr. 
Lingley find any evidence in the films to indicate 
osteomyelitis of the thoracic cage? 
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Dr. Janes R. Linctey: There are a number of 
films, taken over an interval of five weeks. The 
first film shows widening of the superior medi- 
astinum, which was due to enlargement of the 
aorta. In the lateral view, one can see marked 
anterior bulging of the ascending portion and 
also dilatation of the upper part of the descend- 
ing portion of the aorta, producing much com- 
pression and narrowing of the left main bron- 
chus. The ascending aorta is definitely dilated 
in a fusiform manner and also shows localized 
bulges — hence the term “multilobular dilatation.” 
The lesion in the descending aorta is a saccular 
aneurysm. The process in the lungs at the first 
observation consisted of a bilateral mottling most 
evident on the left side at the base and on the 
right in the midchest and upper chest. During 
the period of observation, this changed consider- 
ably. The process at the left base increased mark- 
edly over a period of five days, while the process 
in the right upper diminished. The patient then 
developed a new process in the left upper lung, 
followed at a later period by cavity formation 
both here and in the area of consolidation at the 
left base. The thoracic cage appears normal. 


Dr. Biranp: Now that I have seen the films, 
I am willing to accept the x-ray interpretation of 
multiple aneurysmal dilatations of the aorta. Of 
more importance are the pulmonary lesions. We 
are dealing with a Negro, and the first thing 
that comes to my mind is “galloping consump- 
tion.” There is, however, some very good bac- 
teriologic evidence against it, so much so that | 
doubt if this patient actually had tuberculosis. In 
the first place, with an acid-fast bronchopneumonic 
process of this extent, it is usually relatively easy 
to demonstrate bacilli in the sputum. I am sure 
that a very thorough search was made for these 
organisms, and I am reasonably certain, since this 
man was on the ward here, that the study included 
repeated examinations of the gastric contents. 

Dr. Tracy B. Mattory: It did. 

Dr. Bianp: Furthermore, it is probably true 
that the material was not only examined but also 
injected into suitable animals. 

Dr. Mattory: Guinea-pig inoculation was done, 
but no report was available at the time of the pa- 
tient’s death. 

Dr. Brann: Nevertheless, I think the strong- 
est bit of evidence, and in fact the only evidence, 
against tuberculosis is that the organism in this 
very active process was not demonstrated. Sec- 
ondly, the lesions here are predominantly at the 
base of the lungs; that is somewhat against tuber- 
culosis. Finally, I think there are two clues in 
the clinical record indicating that those in charge 
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of the patient discarded the idea of tuberculosis: 
they treated him with iodides — consequently, they 
must have had some other etiologic factor in mind 
at that point; also, the patient was bronchoscoped. 
Ordinarily, in the presence of an active tuberculous 
process, one does not administer iodides nor does 
one like to bronchoscope the patient, unless there 
are very special indications for the latter proce- 
dure. Adding up this evidence, then, I shall have 
to discard tuberculosis. 


Next, in searching for other possibilities, I am 
rather impressed by the fact that three times in 
the record we are told that this man was closely 
associated with horses and stables. The Pathology 
Department in these exercises does not usually 
stress such possible clues so persistently; therefore, 
I suppose I should pay special attention to them. 
Following this lead, the first thing to think of is 
mycotic infection of the lung. By that term, one 
means a variety of infections in the lung due to 
fungi, molds and yeasts. The commonest fungous 
infection among people who deal with animals 
and stables is actinomycosis. When the lung is 
involved, there are often lesions of the skin or 
subcutaneous structures, not infrequently resulting 
in draining sinuses. We have no evidence of such 
lesions here, and Dr. Lingley has pointed out that 
there was no rib involvement. On the other hand, 
approximately 15 per cent of actinomycosis in 
human beings may be limited to the lungs. In 
others, it may be limited to the gastrointestinal 
tract. It is of some interest that most people be- 
lieve infection takes place not by direct contact 
with infected animals or by eating the meat of 
such animals, but rather from the handling of 
hay and grain. I hope Dr. King will correct me 
if I have made any misstatements in this connec- 
tion, for I naturally do not feel so much at ease 
in dealing with the lungs as with the heart. In 
considering actinomycosis as possibly responsible, 
I am a little bothered that the ribs were unin- 
volved, and that there were no draining sinuses. | 
am also further disturbed by the fact that they 
were not able to demonstrate the organism either 
in the sputum or in the material that came from 
the bronchoscopic examination, but this does not 
exclude actinomycosis. On the other hand, the 
somewhat chronic course with hemoptysis and 
cavity formation is a part of the general clinical 
picture of mycotic infection of the lung, especially 
actinomycosis. The mucoid character of the spu- 
tum is fairly characteristic. Another point some- 
what against it is that the patient presumably did 
not respond to chemotherapy. However, I do 
not believe we have had enough experience with 
chemotherapy in mycotic infections to assess this 
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evidence one way or the other. There are several 
reports pointing out that some patients do re- 
spond favorably. We also do not know how 
much chemotherapy was actually given. Perhaps 
there was some special reason for switching from 
sulfathiazole to sulfapyridine and then omitting it 
entirely. Perhaps they were never able to get 
the blood level high enough, but we can only 
speculate about that. I must say that since acid- 
fast bacilli could not be found I view with favor 
the possibility of actinomycosis. 

In searching for other possibilities in a person 
associated with stables, one thinks of tetanus. 
There is no place here for tetanus that I can see. 
Then we think of anthrax. There are reported 
cases of pulmonary anthrax, a rapidly fatal dis- 
ease; the patient usually dies in a few hours or 
a day or two and actually often before physical 
signs are demonstrable in the lungs. Finally, 
there is the possibility of glanders in the lung; 
but that would be a little fanciful here. 

Another condition one must think of as a cause 
of subacute or chronic pulmonary consolidation is 
Friediander’s pneumonia. About 3 per cent of 
pneumonias are due to the gram-negative encapsu- 
lated Friedlander’s bacillus. It is usually acute, 
lasting something like eight to fourteen days; but 
now and then it may be a more chronic process 
such as this patient showed, and it is often asso- 
ciated with hemoptysis, consolidation and multi- 
ple cavitation of the lung —the result of a non- 
putrid pulmonary necrosis. The sputum is often 
mucoid, but I am also disturbed here by the fact 
that the organism could not be demonstrated. 
There is no specific statement in the record con- 
cerning Friedlander’s bacillus; it would have been 
mentioned if found. Therefore, I think that this 
was not Friedlander’s pneumonia. 

Is there any possibility of neoplastic disease, 
either primary or secondary, carcinoma or lym- 
phoma? I do not believe so. The x-ray report 
does not suggest it. The bronchoscopic examina- 
tion simply shows narrowing of the left main 
bronchus, probably from external pressure of the 
dilated aorta, possibly in part from chronic inflam- 
matory swelling inside the air passage itself. Biopsy 
of this area failed to reveal evidence of cancer. 

We know that the patient had syphilis. Can 
we bring syphilis into the picture otherwise than 
by its probable involvement of the aorta? Syph- 
ilis of the lung itself is rare. Cases of gumma 
have been described, and have been seen here in 
this hospital. This patient was treated with iodides 
and bismuth, not, I suppose, because anyone 
thought there was syphilitic involvement of the 
lung but rather because the patient had positive 
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serologic findings and a large aorta. Rarely, syph- 
ilis may involve the pulmonary artery, usually 
with aneurysmal dilatation, or very occasionally 
as a form of endarteritis of the smaller radicles; 
but I see no evidence for suspecting such a diag- 
nosis here. 

Did the patient inhale a foreign body that 
caused obstruction, secondary infection and bron- 
chiectasis? There is no evidence to suggest it 
from the history or subsequent course. 


I keep asking myself whether we are trying to 
make this case too complicated. Was this, after 
all, simply bronchiectasis of the lung present for a 
long time and more or less latent until the ter- 
minal infection? There were no symptoms in 
the past to suggest such a process. They are not 
always necessary. Perhaps bronchiectasis from 
pressure by the aneurysm on the left main bron- 
chus, with secondary infection behind it that later 
spread to the other lung, is a possibility. I do not 
see how we can say yes or no. I am inclined to 
think that there was some specific infectious dis- 
ease of this lung other than simple mechanical ob- 
struction of the bronchus and trapped infection. 

After exploring these various etiologic possi- 
bilities, I can briefly summarize by saying that I 
am back to where I started. The evident diag- 
nosis is that of a bilateral pulmonary infection 
with multiple abscess formation and cavitation of 
undetermined etiology, in addition to a question 
of actinomycosis. The patient undoubtedly had 
syphilis, with aneurysmal dilatation of the aorta. 
Then there was the terminal pulmonary hemor- 
rhage. Obviously, a large vessel was eroded. Was 
it the aorta? Was it rupture from pressure with- 
in, was it aggravated by weakening of the wall of 
the vessel from without, or was it simply an ero- 
sion of a large pulmonary vessel? I do not see 
how we can decide. My impression is that rup- 
ture of the aorta leads to rather instantaneous 
death. In this case, those who saw the patient 
had time to make a few observations. They did 
not say whether the blood was bright red or dark 
red, suggesting it might have been from the aorta 
in the first event or from the pulmonary artery 
in the second. I do not know how we can decide 
where it came from, but certainly it was from a 
large arterial vessel. 

Dr. Donarp S. King: We saw this patient sev- 
eral times in the Thoracic Clinic. At first, we 
agreed with the student who took the history that 
the diagnosis was pulmonary tuberculosis, but 
we were baffled by the repeated negative sputum 
examinations, and began to look for other possible 
etiologic factors. Because of his association with 
horses, we thought, as Dr. Bland did, of actino- 
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mycosis, but could never prove it. In speaking 
of actinomycosis, it might be well to note that the 
disease may develop in city dwellers who have had 
no contact with animals. We recently had such 
a case in a young female stenographer. In the 
present case, we thought also of Friedlander’s in- 
fection, but could not find the organism. We 
then got interested in the possibility of pulmo- 
nary syphilis and agreed with the recommenda- 
tion that antisyphilitic treatment be tried. 

Dr. Bland raised the question of bronchoscopy 
in cases of pulmonary tuberculosis, and I should 
perhaps say that, at times, even with acute pul- 
monary tuberculosis, bronchoscopy is indicated. 
We are coming to recognize bronchial tuberculo- 
sis as a fairly common complication. An acute 
bronchial obstruction from tuberculous infection 
may have to be relieved by the bronchoscopic 
procedure. If proper drainage can be established, 
fever and other untoward symptoms may be 
promptly relieved. In the present case, if there 
was definite evidence of obstruction to the left 
lower-lobe bronchus, bronchoscopy was justified, 
even though there was the possibility of the diag- 
nosis of tuberculosis. 

Dr. Lingley, if you saw this x-ray film and 
did not know the story, would the diagnosis be 
evident? 

Dr. Linctey: The x-ray appearance would fit 
actinomycosis very well, in spite of the lack of 
rib destruction. It is unusual for tuberculosis to 
be at the base predominantly and for the con- 
solidation to fluctuate so much. I do not know 
of any positive method of making a diagnosis of 
syphilis of the lung, although various criteria have 
been suggested. I think actinomycosis is as good 
as anything. 

Dr. Kinc: Would you have guessed that if you 
had seen the film? 

Dr. Linctey: Chronic pulmonary infection with 
cavitation is as far as I can go on the films alone. 

Dr. Kinc: I know the diagnosis now, but as 
I see the films from here it seems that we should 
have made the diagnosis from them. The fact 
that the process was predominantly basal does 
not rule out tuberculosis. There also was bilat- 
eral apical infection. 

Dr. Brano: What was the clinical diagnosis 
on the death report? 

Dr. Matrory: Chronic pulmonary suppuration, 
tertiary syphilis, with aortic aneurysm and terminal 
rupture into a bronchus. 

Dr. Branp: Where did you think the terminal 
hemorrhage came from? 
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Dr. Kine: I know the autopsy findings, but I 
think that the service made the correct diagnosis. 


CLINIcaL DIAGNOsEs 


Chronic pulmonary suppuration. 
Tertiary syphilis, with aortic aneurysm and ter- 
minal rupture into a bronchus. 


Dr. BLann’s DIAGNOosEs 


Chronic pulmonary infection of undetermined 
etiology (actinomycosis? ) 

Multiple pulmonary abscesses. 

Tertiary syphilis. 

Aortic aneurysms. 

Terminal hemorrhage. 


ANATOMICAL DIAGNOSES 


Syphilitic aortic aneurysms (three), with rup- 
ture of one into the left lower bronchus. 

Hemorrhage into lung. 

Syphilitic aortitis. 

Compression of left bronchus by aortic aneurysm. 

Pulmonary tuberculosis, bilateral, with cavita- 
tion. 

Secondary erosion of vertebral bodies by an- 
eurysmal dilatations. 


PATHOLOGICAL Discussion 


Dr. Matrory: The autopsy showed marked 
dilatation of the aorta, with multiple aneurysms, 
two of which were definitely saccular, the third 
being a more diffuse dilatation. The larger 
aneurysms were found in the ascending portion, 
and the smallest aneurysm was just beyond the 
arch in the descending portion. It had become 
adherent to the left primary bronchus and had 
ruptured into it terminally; death was due to the 
inhalation of tremendous amounts of blood 
throughout the bronchial tree and even into some 
of the alveoli. The patient essentially drowned 
in his own blood rather than dying of hemorrhage. 
The pulmonary picture was somewhat confused 
from the gross point of view by the massive in- 
spiration of blood, but many areas of consolida- 
tion were found scattered throughout all lobes 
of the lung, some of which showed varying de- 
grees of caseous softening and some frank cavita- 
tion. On gross examination, it was not recognized 
as tuberculosis, but on microscopic examination it 
was perfectly obvious. Eventually, the guinea pig 
that had been inoculated with the gastric con- 
tents was found to show tuberculosis. The heart 
itself was not involved in the aortic process. The 
lesion was too high to affect either the aortic 
valve or the coronary ostia. 
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AMERICAN COLLEGE OF SURGEONS 


From November 3 through November 7, the 
surgeons of Metropolitan Boston will be hosts to 
the clinical congress of the American College of 
Surgeons, with headquarters at the Hotel Statler. 
These annual meetings are among the greatest 
and most effective educational gatherings that are 
held by any branch of the profession. The sur- 
geons of the large local hospitals will demonstrate 
their methods and ability, and many distinguished 
visitors will give addresses or take part in the 
discussions. Among the guest speakers will be 
Dr. Evarts A. Graham, of St. Louis, the president 
of the college, and Dr. W. Edward Gallie, of 
Toronto, the president-elect. From abroad will 
come Rear-Admiral Gordon Gordon-Taylor, of 
London, and Professors Pablo Luis Mirizzi, of 
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Cordoba, Argentina, and Moacyr Eyck Alvaro, of 
Sao Paulo, Brazil. 

In addition to surgical clinics, round-table con- 
ferences and scientific meetings in the daytime, 
the Presidential Meeting and Convocation is 
scheduled for Monday evening, and formal sci- 
entific lectures for the following three evenings. 
On Friday evening, the Boston Surgical Society 
will hold a special meeting, at which Dr. Allen 
O. Whipple, of New York City, will be awarded 
the Bigelow Medal. 


Matters pertaining to hospital standardization 
will be discussed at meetings held at the Copley- 
Plaza. These gatherings should be of interest to 
physicians, hospital executives, nurses and_lay- 
men, and particular emphasis will be placed on 
proper systems for the making-out and filing of 
hospital records. 

Admission to the clinics and surgical round- 
table conferences will be by ticket only, to pre- 
vent overcrowding. For members or junior can- 
didates of the College, the registration fee is $5.00, 
payable at the registration desk at the Hotel Statler; 
candidates accepted by the College for induction 
at this meeting may register without charge. For 
nonfellows attending the congress as invited guests 
of the College, the registration fee is $10.00. No 
fee is involved for attendance at the meetings 
concerned with hospital standardization, but all 
who plan to be present should register at the desk 
at the Copley-Plaza. 


NUTRITION AND DEFENSE 


Tue old adage, “An army travels on its stom- 
ach,” might well be changed to “A nation travels 
on its stomach.” There was a time when the 
fighting of wars did not greatly disturb the activi- 
ties of much of the populace. But times have 
changed. World War II gives ample demonstra- 
tion that efficiency and morale on the home front 
are as essential for winning wars as fighting on 
the battlefront. Warfare has so changed that mil- 
lions of workers behind the lines are required 
for the continued delivery of: supplies and me- 
chanical equipment to the fighters. There is a 
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considerable medical literature to attest that mal- 
nutrition in its various forms impairs this physical 
efficiency and morale so essential to victory. 

A recent study by Williams and Mason* adds 
convincing evidence for this contention. These 
investigators placed a number of healthy adults 
on a diet adequate in all respects but with a thiamin 
content of only 0.40 to 0.45 mg. daily. They point 
out that this approximates the thiamin content 
found by Stiebeling and Phipard in the diets of 
many American families. After four to six months, 
in addition to other manifestations, these subjects 
became depressed, irritable, quarrelsome, fearful, 
inefficient in work because of generalized fatigue, 
inattentive to details, uncertain of memory and 
lacking in manual dexterity. These symptoms 
slowly disappeared when additional thiamin was 
added to the diet. This is a convincing demonstra- 
tion of the necessity of thiamin for emotional 
stability. Indeed, thiamin has been referred to 
in the lay press as the “morale vitamin,” and 
people in the occupied countries are said to be 
more easily kept in a subjugated state because 
the low thiamin content of their diets has robbed 
them of their will to fight. 

Thiamin, however, is only one of the many 
factors that may be absent in a poor diet. At 
the National Nutrition Conference for Defense, 
held in Washington this May at President Roose- 
velt’s request, the frequent inadequacy of the 
American diet was frankly discussed. Specific 
recommendations for improving the nutrition of 
the people were made to the President. The exi- 
gencies of the hour necessitate that the advantages 
to accrue from the application of nutritional prin- 
ciples to defense efforts begin as soon as possible. 
Aside from these immediate objectives, the nutri- 
‘tional program now getting under way in this 
country has far-reaching implications and may 
materially influence the pattern of morbidity in 
the generations to come. At the conference, all 
physicians were urged to take an active interest 
in these nutritional problems and to assume lead- 
ership in the field. The progress report in this 


*Williams, R. D., and Mason, H. L. Further observations on reduced 
thiamine (vitamin B,) deficiency and thiamine requirement of man: pre- 
liminary report. Prov, Meet., Mayo Clin. 16:433-438, 1941, 
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issue of the Journal reviews material with which 
every physician should be familiar. 


MEDICAL EPONYM 


Kronic’s Istumus 


Dr. Georg Krénig (1856-1911), docent in the 
University of Berlin, published his paper “Zur 
Topographie der Lungenspitzen und ihrer Per- 
cussion (On the Topography and Percussion of 
the Lung Apices)” in the Berliner klinische 
Wochenschrijt (26: 809-812, 1889). A portion of 
the translation follows: 


The examination of a patient who had been referred 
to me was the beginning of a series of determinations 
of the borders of the lung apices, as well as the lung 
margins which I briefly report here. After I had de- 
termined the anterior supraclavicular margin of the 
lung in the usual fashion, that is by gentle percussion, 
I proceeded, still percussing very lightly to the posterior 
aspect and thereby obtained the following results. On 
the right side, as on the left, there appeared a line 
that extended medially in a wide arch, with its con- 
vexity directed inward, and approached to within a 
centimeter of the midline on the left at the level of a 
line between the second and third thoracic spines, on the 
right at the level of the fourth thoracic spine. In this 
case, the right apex was diseased . . . while the left 
showed a normal condition. . . . Inasmuch as I had 
obviously been successful in determining not only the 
height of the lung apices but also their breadth, .. . 
I tried to determine similarly the lateral margin. .. . 
The determination of the posterior lateral border is 
easy in many cases, especially in thin persons, but is 
frequently difficult in powerfully built, extremely mus- 
cular, or fat persons, The lateral border, which I 
have outlined on the anterior surface is extremely trust- 
worthy. It runs from about the middle of the anterior 
margin of the trapezius muscle, curves down sharply, 
cuts the clavicle at about the line between its middle 
and outer third, and then courses outward diagonally 
to the axilla. From the configuration of these normal 
clinical margins, it will now be possible, without great 
difficulty, to hypothecate the necessary shift that will 
occur when there are pathologic changes in the lung 
apices. Diseases that reduce the air content will shift 
the medial border outward and the lateral border in- 
ward. 


R. W.B. 


MASSACHUSETTS MEDICAL SOCIETY 


SECTION OF OBSTETRICS 
AND GYNECOLOGY* 


Ar Empotus Fottowinc AN ATTEMPT 
AT CrIMINAL ABORTION 


As in so many cases that the medical examiner 
sees, no record of the past history or physical ex- 


tA series of selected case histories by members of the section will be 
published weekly. Comments and questions by subscribers are solicited 
Letters should be addressed 
to Dr. Raymond §. Titus, Secretary, 330 Dartmouth Street, Boston. 
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amination was available for the following case. 
According to the meager history obtained, the 
patient was single, twenty-two years old and about 
eighteen weeks pregnant. She went to a female 
abortionist, who attempted to bring about an abor- 
tion by the use of a large bulb syringe. The pa- 
tient died almost immediately. Autopsy revealed 
air embolus in the heart and in the lungs. 


Comment. This case is reported solely because 
of the rarity of such a cause of death, proved by 
autopsy. Each year since the Maternal Mortality 
Study was begun, 25 to 30 fatal criminal or self- 
induced abortions have been reported in Mass- 
achusetts. That the above-mentioned abortion was 
performed in such a manner by a female abor- 
tionist probably relieves the medical profession of 
any responsibility. The danger of this method 
of abortion must be so well known to the profes- 
sion that it is doubtful whether any registered 
physician would attempt it. 


DEATH 


MASON — AtHertTon P. Mason, M.D., of Fitchburg, 
died October 20. He was in his eighty-sixth year. 

A native of Fitchburg, Dr. Mason received his degree 
from Harvard Medical School in 1882. He was a former 
president of the Worcester North District Medical Society, 
and was a member of the Massachusetts Medical Society 
and the American Medical Association. 

He is survived by a daughter. 


NOTICES 


JEWISH MEMORIAL HOSPITAL 


A diagnostic therapeutic conference will be held at the 
Jewish Memorial Hospital on Thursday, November 6, at 
1] am. Dr. Valy Menkin will discuss “Inflammation.” 

Interested physicians and medical students are cordially 
invited to attend. 


MASSACHUSETTS PSYCHIATRIC SOCIETY 


The annual meeting of the Massachusetts Psychiatric 
Society, with the election of officers, will be held at the 
University Club, Boston, on Friday, November 7, at 
6:30 pam. The guest speaker will be Dr. Winifred Cul- 
lis, professor emeritus of physiology, University of London, 
whose topic will be “London Hospitals in Wartime.” 


NEW ENGLAND OTO-LARYNGOLOGICAL 
SOCIETY 

The fall meeting of the New England Oto-Laryngo- 
logical Society will be held at the Massachusetts Eye and 
Ear Infirmary, 243 Charles Street, Boston, on Wednesday, 
November 19, at 4:30 p.m. The clinical meeting will be 
followed by a buffet supper. 


NEW ENGLAND HOSPITAL FOR 
WOMEN AND CHILDREN 

The monthly clinical conference and meeting of the staff 
of the New England Hospital for Women and Children 
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will be held on Thursday, November 6, at 7:15 p.m. in 
the classroom: in the nurses’ residence. A motion picture, 
“Studies in Human Fertility,” will be shown. Dr. Mary 
I. Tompkins will be chairman. 


AMERICAN’ ORTHOPSYCHIATRIC 
ASSOCIATION 


The nineteenth annual meeting of the American Ortho- 
psychiatric Association will be held at the Hotel Statler, 
Detroit, Michigan, on February 19, 20 and 21. 

A registration fee will be charged for nonmembers. 
Further information may be obtained from Dr. Helen P. 
Langner, chairman, Publicity Committee, Vassar College, 
Poughkeepsie, New York. 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS, UNDER 
THE PROVISIONS OF THE SOCIAL 
SECURITY ACT 


CLINIC DatTE Ciinic CoNnsuLTANT 
Salem November 3 Paul W. Hugenberger 
Lowell November 7 Albert H. Brewster 
Haverhill November 12 William T. Green 
Brockton November 13 George W. Van Gorder 
Pittsfield November 17. Frank A. Slowick 
Northampton November 19 Garry deN. Hough, Jr. 
Worcester November 21 John W. O’Meara 
Fall River November 24 Eugene A. McCarthy 
Hyannis November 25 Paul L. Norton 


SOCIETY MEETINGS AND CONFERENCES 


CALENDAR OF Boston District FOR THE WEEK BEGINNING 
Sunpay, NoveMBER 2 


Monpay, NoveMBer 3 
American College of Surgeons. 
12:15-1:15 pm. Clinicopathelogical conference. 
Hospital amphitheater. 


Statler and Copley-Plaza hotels. 
Peter Bent Brigham 


Turspay, Novemrer 4 
American College of Surgeons. 
12:15-1:15 p.m. Clinicoroentgenological conference. 
ham Hospital amphitheater. 


Statler and Copley-P!aza_ hotels. 
i Peter Bent Brig- 


Wepnesoay, NovemMBer 5 


American College of Surgeons. 
*12:00 m. Clinicopathologizal conference. 


Statler and Copley-Plaza_ hotels. 
Children’s Hospital. 


Tuurspay, NOVEMBER 6 

American College of Surgeons. Statler and Copley-Plaza hotels. 

*8:30 a.m. Combined clinic of the medical, surgical, orthopedic and 
pediatric services of the Children’s Hospital and the Peter Bent 
Brigham Hospital, at the Peter Bent Brigham Hospital. Conducted 
by Dr. Soma Weiss. 

*11:00 a.m. Inflammation. 
pital, 

7:15 p.m. New England Hospital for Women and Children, monthly 

clinical conference and meeting of staff. 


Dr. Valy Menkin. Jewish Memorial Hos- 


Fripay, NOVEMBER 7 
American College of Surgeons. Statler and Copley-Plaza_hote!s. 
6:30 p.m. London Hospitals in Wartime. Dr. Winifred Cullis. Mas- 
sachusetts Psychiatric Society. University Club, Boston. 
*Open to the medical profession. 


Massachusetts General Hospital. Clinical staff 
Page 673, issue of October 23 
Staff meetings. 


31-JANuany 30. 
meetings of the Children’s Medical Service. 

Ocrover 31-Aprit 24. Massachusetts Memorial Hospitals. 
Page 672, issue of October 23, 

Novemper 3-7. American College of Surgeons. 
July 31. 

November 4. Portsmouth Naval Hospital. 

November American Conference on Industrial Health. 
issue of September 18. 

Novemerer 13. Pentucket Association of Physicians. 

November 17-19, 21-22, 27 and 30. Thomas William Salmon Memorial 
Lectures. Page 636, issue of October 16. 

Novemerk 19. New England Oto-Laryngological Society. 


Page vii, issue of 


Page 673, issue of October 23. 
Page 473, 


Notice above. 


Vol. 
1 


